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ABSTRACT 


Cameron  Elver  volcanic  belt,  located  fifty 
miles  northeast  of  Yellowknife,  ll*W*T*,  consists  of  a 
steeply  dipping  Arohean  assemblage  of  volcanic  rocks  and 
intercalated  sills#  The  belt  strikes  north,  is  overlain 
stratlgraphlcally  by  a  thick  series  of  greywacke  type 
sediments  to  the  west,  and  intruded  by  a  granodiorite 
batholith  to  the  east# 

The  volcanic  rocks  are  largely  light  to  dark 
green  weathering  pillowed  lava  flows,  wlt^  minor  inter- 
bedded  agglomerate  and  tuff#  The  younger  lava  flows  are 
more  sialic  than  the  older;  basalt,  andesite,  dacite  and 
finally  rhyolite  were  successively  extruded. 

The  sills,  which  were  injected  along  agglomerate 
horizons,  consist  of  dark  green  weathering  gabbro  and 
diorlte# 

The  volcanic  rocks  and  Intercalated  sills  have 
been  regionally  metamojTphosed*  As  the  granodiorite  con¬ 
tact  is  approached  frcsa  the  western  part  of  the  belt, 
there  Is  a  progressive  increase  in  metamorphic  grade# 

In  the  lowest  grade  of  metasiox*phiara,  the  basaltic  and 
andesitic  rocks  consist  chiefly  of  secondary  feldspar, 
chlorite,  and  epidote#  At  a  higher  grade,  hornblende 
appears,  and  with  increasing  netamorphism  gradually  takes 
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the  place  or  chlorite  and  other  primary  diseociation 
products*  In  the  highest  grad©  or  metamorphism,  the 
rofCks  consist  almost  entirely  of  hornblende  and 
plagioclase  and  are  plagioclase^amphlbolites* 

Ihe  research  undertaken  consisted  largely  of 
a  Btadj  of  thin  sections  of  the  metamorphosed  volcanic 
rocks*  Sine©  moat  of  the  secondary  plagioclase  feldspar 
is  untwlnned,  the  co^iposition  was  determined  by  immersion 
In  an  oil  of  known  refractive  Index* 

A  chemical  analysis  of  the  granodlorite  showed 
a  high  content  of  soda  (4,48^  ^©2^)  compared  to  the 
soda  content  of  normal  granodioritos  (3*29^  HagO}* 
Calculation  of  the  norm  Indicates  tiiat  this  intmisive 
rock  is  a  sodaclase  granodiorlte  (Johannsen,  vol*II  p.312) 


-  ao  * i.'  %  -  ‘K<'i  1  i.v>i..t^>  -■„*  St 

'  -  ■■  .  '  ■  '■'  ■■  .  '  -•''■'^w'  X 


5cSi--  '•■ 


■v 


-/-I.  - 

.  tr 


,  ^rfT?  ':■.■> 

^Mjc&r  Ff.i  ■  fi^cflioc  - :  :'■  ^K ' 

■  ixcn..  i 


:i|^.  til 

. .  „  .  '  ':^¥t  ::i 

o?J 


•  v  r  t 


L.i-. 


-3 


IHTHOPDGTIQl 


OEKBHAL  Sf ATEMEHT 


Since  the  initial  mineral  discovery  in  1934, 
the  Yellowknife  Bay  area  has  been  noted  for  its 

spectacular  gold  deposits*  (Lord,  1941)  Althou^  the 
chief  interest  has  centered  around  Yellowknife  Bay 
itself,  a  good  deal  of  exploration  has  been  done  in  the 
surrounding  district*  The  Prospect  Street  Syndicate 
was  organized  In  1946  in  order  to  explore  a  belt  of 
volcanic  rocks  along  the  Cameron  River,  some  fifty 
miles  northeast  of  Yellowknife* 


LOCATION  OP  MAP-ARSA 

The  map-area  covers  only  part  of  the  belt  of 
volcanic  rooks  which  trend  in  a  northeasterly  direction 
along  the  Cameron  River*  This  belt  is  shown  on  Plate 
IV,  Geology  of  the  Yellowknife-Beauliou  area  and  Plate 
I,  Geological  Survey  map  646A,  Gordon  Lake  South, 
District  of  Mackenzie* 


PLATE  III 


Location 

of 

Yollowknife-Beaulieu  Area 


After  Geological  Survey  of  Canada 
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FIBLD  mUK 


The  author  spent  two  seasons  on  the  Cameron 
River  volcanic  belt  and  during  that  time  was  in  charge 
of  field  work  for  Prospect  Street  Syndicate.  The  first 
season^  1946,  was  devoted  chiefly  to  initial  prospecting 
which  was  rewarded  with  some  success*  During  the  summer 
of  1947,  the  exploration  program  consisted  chiefly  of 
dlaiaond  drilling  and  geological  mpping* 

file  mpping,  which  covered  an  area  of  about 
three  square  miles,  was  carried  out  with  tlic  aid  of 
enlarged  aerial  photographs.  The  scale  used  was  on©  Inch 
to  600  feet.  In  reproducing  this  map  for  the  thesis,  the 
scale  was  reduced  to  one  inch  to  1,000  feet. 


SCOPE  OF  THESIS  RE3EABGH 


The  research  consisted  primarily  of  a  micros¬ 
copic  examination  of  twenty-seven  thin  sections  of  rocks 
collected  by  the  author  from  the  map-area*  These  thin 
sections  are  considered  to  be  fairly  representative  of 
the  various  rock  types  Aich  ware  employed  as  units  in 
the  field  mapping* 

The  microscopic  examination  was  made  in  order  to 
determine  the  mineralogical  assemblages,  textures  and  struc¬ 
tures  of  the  rocks.  "Hiis  information,  coupled  with  a 
chemical  analysis  of  the  granitic  intrusive  was  used  to 


PLATE  IV 


Geology 

of 

Yellowknlf e-Eeaulieu  Area 


After  Geological  Survey  of  Canada 


Thesis  portion  of  Cameron  River 
volcanic  belt  shown  in  black 


Knotted  quartz-mica  schist  and  hornfels 
t  derived  from  greywache.  etc  ) 


Greywache.  state, 
conglomerate,  etc. 


Volcanic  rocks 
(  greenstone) 


Bureau  of  Geology  and  Topography. 
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interpret  the  patrogeneais  of  the  rocks,  that  is, 
their  origin  and  subsequent  geological  history* 
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PLATE  V 


V/afcerfront  View 

Yellowknife  l^orthwest  Territories 
August  1947 


Carap  of  Prospect  Street 
Syndicate,  l\?!urphy  Lake 
May  1947 
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FHKVIOUS  WOHK 


Exploratory  geological  mpping  was  done  in  the 
Yellowknife-Beaolieu  area  in  1931  and  1933  by  C.H* 
Stockwell  and  by  A*W*  Jolllffe  In  1935,  Heconnaissance 
capping  or  the  Beaulieu  Biver  area  (1  inch  to  4  miles) 
was  done  by  J,P*  Henderson  in  193?  and  1938  and  by  A*W. 
Jolliffe  in  193?«  Detailed  mapping  (1  inch  to  1  mile) 
of  part  of  this  area  in  1939  resulted  in  the  publishing 
of  map  645/i^  Gordon  Lake  South  by  J.F*  Henderson*  A 
copy  of  this  sheet  is  included  with  the  thesis  {plate  I)* 
T>ie  most  recent  work  in  the  Beaulieu  River  area  was  done 
by  Y*0*  Fortier  in  1943,  1944,  and  1945*  His  map.  Boss 
Lake,  adjoins  immediately  to  the  south  of  sheet  645A* 
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In  his  report  on  the  Beaulieu  River  area, 
1939,  Henderson  gives  the  following  summary  statement 
of  formations# 

Late  Precambrian 

Biorite,  Gabbro  (sills  and  dykes) 

Great  Slave  Group 

Conglcsaerate,  arkose 
Early  Precan^rian 

Granite,  granodiorite,  and  allied  rocks 

Diorite,  gabbro  etc* 

Yellowknife  group 

Grey wacke,  impure  quartzite  and 
arkose,  slate  and  argillite, 
quartz-^ica  schist  and  hornfels* 
Basalt,  andesite,  dacite,  rhyolite, 

tuff^ agglomerate,  diorite  and 

gabbro 


Only  the  underlined  ox*  the  above  formations  are 
dealt  with  in  this  thesis*  There  were  no  sedimentary 
formations  in  the  area  mapped  by  the  author* 
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SOME  C0HCEFTS  OF  REaiOHAL 

METAMOBFHISM 

General  Conceptsjana^Derta^tl^on^ 

Metamorphism  is  broadly  defined  as  any  change, 
physical  or  ahemieal,  in  a  rook#  However,  as  practically 
all  rooks  have  been  modified  to  some  slight  de^ee  since 
t^ey  were  formed,  the  term  metamorphism  is  commonly 
reserved  for  those  extensive  changes  involving  new 
crystallisation  or  new  textures  throughout  the  body  of 
the  rock  --  usually  those  changes  below  the  belt  of 
weathering  involving  higher  temperatures  than  those 
normal  at  the  surface*  (Grout,  1952,  p.375) 

Regional  metamorphism  is  defined  by  Turner 
(1948)  as  metamorphism  over  wide  areas  under  the  com¬ 
bined  influence  of  raised  temperatures,  variable 
pressure,  and  high  shearing  stress,  all  of  which  vary 
through  a  wide  range  of  intensity# 

Hecrystalllxation  is  one  of  the  most  prominent 
of  metamorphio  processes*  It  is  essentially  constructive, 
and  minerals  are  commonly  enlarged  or  new  ones  are  formed 
by  It,  The  new  crystals  may  be  of  the  same  composition 
as  the  original  or  may  be  products  of  reaction*  Ho 
change  in  the  total  composition  of  the  rock  is  necessitated, 
but  heat  and  water  are  so  universal  that  B<me  changes  in 
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hydration  ar©  eoimon  and  more  or  less  addition  or  loss 
of  other  materials  is  not  rare*  {Grout  1952,  p.405) 

l*h8  physical  conditions  that  bring  abo\it  and 
control  metamorphism  are  temperature,  pressure,  and 
shearing  stress*  A  fourth  factor,  of  great  importance 
in  facilitating  and  accelerating  chemical  and  mechanical 
adjustments  to  these  conditions,  is  the  chemical  activity 
of  aqueous  solutions  and  gases  percolating  through  the 
intergranular  network  of  the  rook*  Temperature  Is  the 
principal  condition  determining  the  nature  of  the 
assemblage  of  minerals  produced  by  metamorphlsm  of  a 
rock  of  a  given  composition*  Pressure  also  has  some 
direct  influence  in  this  connection*  High  shearing 
stress,  developed  during  the  metamorphic  deformation  of 
rocks,  usually  under  high  confining  pressures,  not  only 
directly  determines  the  structure  of  the  metamorphic 
rock  but,  like  the  circulating  pore  solutions,  facilitates 
chemical  reaction.  The  mineral  assemblage  produced  also 
is  possibly  determined  partly  by  the  intensity  of  the 
shearing  stress  during  chemical  reconstitution  of  the 
rock*  {Turner,  1948,  p.4) 

The  conception  of  metamorphism  to  be  kept  con¬ 
stantly  in  mind  is  that  it  is  of  a  progressive  nature* 

In  response  to  rising  tempera t\n:*e ,  the  substance  of  a 
given  rock  passes  through  a  certain  sequence  of  trans¬ 
formations,  the  stags  actually  reached  depending  upon 
the  highest  temperature  attained.  In  the  original  rock. 
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however,  there  are.  In  most  cases,  some  constituents  which 
are  more  susceptible  to  change  than  others,  in  the  sense 
of  being  affected  at  an  earlier  stage  of  the  rise  in 
temperature*  They  may  dissociate,  or  react  with  one 
another,  or  merely  recrystallise*  In  any  early  grade 
therefor©  such  a  rock  is  only  partially  metamorphosed. 

It  consists  partly  of  new  and  recrystellised  minerals, 
partly  of  ^residual**  minerals  still  Intact*  With  con¬ 
tinued  rise  of  temperature  these  are  in  turn  drawn  into 
the  sphere  of  the  process  of  metaimorphismi  so  that  in 
any  advanced  grade  the  rook  may  be  regarded  as  totally 
reconstituted,  ttfarker,  1952,  p*12) 

A  ntmher  of  textural  texmis  applying  to  the 
preceding  discussion  of  metamorphic  rocks  have  been 
extensively  used  throu^out  this  thesis.  Some  of  these 
terms  are  defined  by  Tyrrell  (1941)  as  follows: 

Grystalloblastic  —  a  texture  in  metamorphic 
rocks  in  which  complete  recrystallization  has  taken 
place*  It  does  not  show  a  hiatus  in  grain  size, 

Blastophitic  ~  a  texture  in  metamorphic  rocks 
wlierein  original  ophitic  texture  is  recognizable. 

Bias top orphyri tic  —  a  texture  in  metamorphic 
rooks  herein  original  porphyritic  texture  is 
recognizable. 

Palimpsest  ~  a  texture  in  metamorphic  rocks 
herein  reiiaaants  of  original  minerals  or  textures  are 
preserved. 
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Porphyroblastlc  ~  a  texture  to  metamorphlc 
rocks  to  .isshich  metacjTysts  form  large  crystals  embedded 
in  a  fine  grained  groundmasst  Ilk©  the  phenocrysts  of 
a  porphyrltic  igneous  rock* 

One  of  the  earliest  men  to  demonstrate  the 
possibility  of  mapping  zones  of  process ive  regional 
metaporphism  was  Barrow*  His  work  was  carried  out  on 
the  Dalradian  schists  of  the  Highlands  of  Scotland, 
toe  Dalradian  schists  arc  regionally  metamorphosed 
geosynclinal  sediments.  Injection  of  granite  magma  in 
the  deeper  levels  contributed  in  Bcmo  measure  to  local 
elevation  and  maintenance  of  hi^  temperature*  Increase 
in  degree  of  metamorphism  was  correlated  directly  with 
rise  to  temperature  so  toat  isograds  {lines  of  equal 
metamorphic  grade)  were  also  isothermals.  Each  zone  of 
progressive  metamorphism  is  defined  by  an  index  mineral, 
toe  first  appearance  of  which  (to  passing  from  the  low 
to  hi^er  grades)  marks  the  outer  limit  of  the  zone  to 
question.  Barrow  chose  politic  (argillaceous)  rocks, 
both  on  account  of  their  wide  distribution  in  the 
Dalradian  and  because  of  their  sensitivity  to  variations 
in  t©iiQ>@ratur©s  and  pressures,  toe  sequences  of  index 
minerals,  to  order  of  increasing  metamorphic  grade,  is 
chlorite,  brown  blotit®,  almndine,  staurolite,  kyanite, 
sillmnite.  (furner,  1948,  p.56} 
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Me^t^orphlsm^of  Ba£ic  I.gli®£us^ 

Basic  igneous  rocks  are  also  sensitive  to 
temperature  variations  and  maj  therefore  be  used  in 
metamorphlc  soning*  In  derivltlves  of  basic  igneous  rocks, 
association  of  chlorite  with  albite  at  low  grades,  and  of 
hornblende  with  more  calcic  plagloclase  at  medium  and 
high  grades  is  characteristic*  However,  neither  chlorite 
nor  amphibole  is  a  satisfactory  zonal  index  since,  as 
shown  especially  by  the  work  of  Wiseman  (1954),  chlorite 
survives  throui^out  the  biotite  sons  as  defined  for 
associated  pelitic  schists,  ^11©  the  hi^-*grade  hom^ 
blendes  merge  Into  aetinolitic  amphiboles  that  are 
stable  under  some  conditions  even  at  the  lowest  grades 
within  the  son©  of  chlorite*  (furner,  1948,  p.59) 

1*h©  original  minerals  of  basic  igneous  rocks 
are  chiefly  calcic  plagioclase,  a\igite,  olivine,  and 
iron  ores,  including  boUi  llmenite  and  magnetite*  fhe 
anor^ite  molecule  of  plagioclase  is  unstable  under 
regional  metamorphism,  and  breaks  up  into  solsite, 
epidote,  prehnlte,  etc*,  with  the  liberation  of  the 
albite*  Under  low  ^ade  metamorphism  the  products  of 
the  alteration  merely  psuedc^orph  the  feldspars  as  a 
very  dense  mlcrogranular  mixture*  Ihls  substance  is 
known  as  saussiirite  and  the  alteration  is  called 
saussuritisation* 
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At  an  early  stag©  of  metamorphism  any  ferromag- 
nesian  mineral  may  break  down  into  chlorite.  The  altera-^ 
tion  of  pyroxenes  to  chlorite  frequently  gives  rise  to 
calcite  and  quartz  as  by-products.  In  the  next  stage  of 
metamorphism,  hornblende  may  be  produced  directly  from 
pyroxene,  and  epidote  or  zolsite  and  quartz  may  develop 
as  by-products  of  the  change*  This  process  is  known  as 
uralitiaationi  the  secondary  hornblende  psuedomorphous 
after  augite  being  called  uralite.  Dr.  C.E.  Tilley 
states  that  the  hornblende  may  arise  by  chemical  Inter¬ 
action  between  chlorite  and  calcite,  or  between  chlorite 
and  epidote,  bo&  reactions  requiring  the  addition  of 
silica.  {G.W.  Tyrrell,  1941,  p.310-311) 

In  the  Dalradian  and  Moine  series  of  Scotland 
a  number  of  basic  sills  have  been  intruded  at  numerous 
horizons  and  subsequently  metamorphosed  in  coimon  with 
those  strata*  Their  grade  of  metamorphism  can  therefore 
be  correlated  with  the  scheme  of  zones  already  established 
for  the  pelitic  sediments,  and  representatives  are  found 
in  every  grade  from  the  lowest  to  the  highest.  The 
primary  minerals  of  these  rocks  were  presumably  chiefly 
basic  plagioclase  and  pyroxene.  In  the  lowest  grade  is 
a  calclte-albite-ehlorite-schist  and  next  an  albite- 
epidote-ohlorite-schist,  which  may  still  carry  calcite 
in  greater  or  less  amount,  the  next  step  is  marked  by 
the  production  of  hornblende,  still  within  the  chlorite 
zone  as  indicated  by  the  associated  sediments.  The 
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mineral  appears  first  as  slender  needles  embedded  in  the 
chlorite  and  sometimes  enclosed  in  the  albite.  With 
progressive  development  of  hornblende  in  this  and  the 
succeeding  (biotite)  asone,  the  chlorite  rapidly 
dwindles,  and  the  epidote  is  somewhat  reduced  in  amount* 
Little  granules  of  sphene  appear  about  the  same  time* 

There  is  thus  a  distinctive  type  of  albite-epidote- 
hornblende-schist,  in  ^ich  hornblende  gradually  becomes 
the  principle  constituent*  Hornblende  continues  to  be 
the  characteristic  mineral  in  most  higher  grades,  and 
the  rocks  may  accordingly  be  named  amphibolites*  Ihe 
absorption  of  feldspar-substance  into  the  hornblende  is 
fovmd  especially  in  the  bluest  grade  of  metamorphism* 

In  entering  the  garnet  son©,  chlorite  soon  disappears, 
and  the  feldspar  passes  through  oligoclase  to  andesine* 

Ihe  epidote  minerals  may,  however,  survive  in  part  well 
into  the  garnet-sone,  giving  as  a  recognised  type  an 
epidote-ai^hibolit©*  Failing  this,  the  rock  is  simply 
a  plagioclase-amphibolite*  In  the  highest  grades  of 
metamorphism  (kyanite  and  sillinanlte  sones)  the 
^  mineralogical  constitution  is  generally  the  same,  but 
the  rocks  are  of  coarser  texture,  and  often  show  little 
or  nothing  of  a  schistose  character*  Frcma  amphibolites 
in  the  ordinary  sense,  they  pass  to  hor nb lend e-p lag! o- 
clase-gnelss*  Tlie  feldspar  is  commonly  a  medium  cmdeslne* 
{Barker,  1932,  p*278-2a5) 
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Metamorphism  of  rocks  of  Intermediate  and  acid 
composition  follows  the  same  general  lines  as  before, 
but  with  mlneralogical  differences  such  as  are  easily 
predicable  frcsa  the  different  bulk-composition  of  the 
rocks#  In  1±ie  lowest  grade  a  rock  of  mean  acidity  is 
represented  by  a  calclte-*albite-3©ricite**chlorite-schist, 
and  this  is  succeeded  by  albite-^pldote-sericite- 
chlorite--schist*  Ihes©  differ  from  the  corresponding 
basic  types  by  the  coming  in  of  a  certain  amount  of 
white  mica  and  quartis  and  usually  by  a  hii^er  content 
of  albite  aa  compared  with  chlorite  and  the  lime  minerals# 
The  early  formation  of  acicular  hornblende,  which  was  a 
noteworthy  feature  in  the  former  case,  is  not  found  here, 
but  hornblende  makes  its  appearance  with  advancing 
metamorphism,  as  chlorite  and  epidote  dwindle#  Biotite 
also  becomes  a  prominent  constituent,  with  or  without 
some  muscovite,  and  such  rocks  may  be  styled  biotite- 
hornblende-schists#  ‘The  feldspar  at  this  stage  is 
oligoclase*  Of  the  still  higher  grades  of  metamorphism 
in  rocks  of  this  kind  there  is  less  certain  knowledge* 

The  intermediate  rooks  comprise  a  wide  range 
of  bulk-analysis#  In  passing  frc®i  sub-basic  to  sub¬ 
acid  rocks,  quarts,  potash-feldspar,  and  micas  increase 
in  amount,  while  chlorite,  epidote,  and  hornblende 
decrease#  The  plagioclase  too,  becomes  more  restricted 
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to  thB  aodic  end  of  the  series »  even  in  the  most  highly 
metamorphosed  types* 

In  rocks  of  definitely  acid  composition^  the 
proportion  of  chloi*it©  and  epidote  is  further  reduced, 
and  hornblende  does  not  form*  Quartz  is  more  abundant, 
and  white  mica  is  the  next  constituent  in  importance* 

^en  the  primary  minerals  have  been  completely  broken 
down  the  lowest  grade  is  a  sericite-schist*  There  is 
usually  sufficient  chlorite  and  iron-*oxide  present  to 
give  rise  in  due  course  to  biotit©  but  failing  this  a 
muscovite-quartz-schist  is  formed*  Serlcitisation  of 
the  feldspar  may  begin  and  be  completed  at  an  early 
stage I  but  this  is  dependent  upon  the  conditions  and 
in  particular  upon  a  sufficient  quantity  of  water* 

The  reverse  change,  from  mica  to  feldspar,  belongs  to 
an  advanced  grade*  Biotite  may  bec<^©  dissociated  too, 
and  its  place  taken  by  a  red  garnet*  The  final  product 
is  a  gneissic  rock  often  with  a  granoblastic  or  granulitic 
fabric*  {Barker ,  1932,  p*286-290) 
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XI  PEDOLOGY  OF  THE  CAMEHOK  HIV'ER 


VOLCAHIC  BELT 


GEHEHAL  SfATEMEHf 


Cameron  Biver  volcanic  belt  shown  on  plate 
If  runs  northwest  Boss  Lake  and  then  swings  north 

and  northeast  along  Cameron  fiiver.  It  ranges  in  width 
fro^a  a  fraction  of  a  mile  to  two  miles*  The  belt  con¬ 
sists  of  lava  flows  with  some  interbedded  tuff  and 
agglomerate  and  minor  intercalated  sills*  Iha  volcanic 
rocks  and  associated  sills  form  the  oldest  member  of  the 
Yellowknife  ^oup  and  are  of  Archean  age. 

Along  the  contact  with  the  overlying  sedimen¬ 
tary  rocks,  the  flows  strike  parallel  to  the  contact* 
According  to  Henderson  (1945),  they  are  vertical  or 
overturned  so  that  they  dip  at  angles  of  90®  to  75®  east 
and  southeast*  Some  of  the  flows  contain  well-preserved 
pillow  structures  from  which  excellent  determinations  of 
the  attitude  can  be  made.  All  observations  throughout 
the  belt  indicate  that  the  flows  top  west  and  northwests 
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the  structure  is  thus  a  hoisocllne  formed  by  almost  vert-- 
ical  flows  facing  west  and  northwest* 

The  Cameron  River  volcanic  belt  is  in  contact 
with  a  granitic  bathollth  to  the  east.  This  contact 
clearly  shows  an  intrusive  relationship  indicating  that 
t^e  granitic  rooks  are  younger  than  the  rocks  of  the 
volcanic  belt* 

The  youngest  rocks  of  tlie  map-area  are 
diabase  dykes  isdilch  strike  in  a  northwesterly  direction. 


PLATE  VI 


i 


Photostatic  Reproduction 
of  aerial  photographs 
covering  the  area  mapped, 
Cameron  River  Volcanic  Belt,  H.W,T, 
Photographs  A5598-60  and  A5698-94 


Reproduced  by  permission  of  the 
Royal  Canadian  Air  Force 
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VQLGAHIC  ASSEMBLAaE  AID  ASSOCIATED  SILLS 

OF  THE  lELLO^HIFE  GBOI?? 


^  nu^©r  of  medium  grained 
massive  flows  which  weather  dark  greenish-grey  cou^rise 
this  phase  of  the  volcanic  rooks#  On  the  whole,  the 
flows  are  devoid  of  pillow  strvicture  al^ou^  locally  a 
few  poorly  defined  pillows  were  recognised#  Because  of 
the  scarcity  of  flow  structures  in  these  rocks,  they  are 
In  certain  instances,  difficult  If  not  imposalbl©  to 
distinguish  from  intrusive  sills  of  like  appearance#  In 
the  ©astern  pax»t  of  the  map-area  (plate  II),  the  massive 
basalts  grad©  into  recrystallized  types  classed  as 
greenstone  { 2 ) * 

Field  mapping  shows  the  massive  basalt  rocks 
to  range  in  thickness  from  less  than  100  to  over  800 
feet#  The  tiilcker  masses  probably  represent  a  number  of 
flows  because  discontinuous  agglomerate  beds  occur  within 
them# 

The  chief  constituents  of  these  rocks  are 
hornblende  (50  to  60^)  and  andesine  (35  to  4^)  with 
minor  amounts  of  llmenite#  A  thin  section  from  near 
the  east  shore  of  Murphy  Lake  (slide  E  14)  shows  palimp-^ 
sest  texture  with  some  primary  feldspar,  whereas  a 


PLATE  VII 


Basalt,  massive  (la),  thin  section  E  14, 
crossed  nicols,  X  60* 


The  rock  is  an  andesine-amphibolite 
composed  chiefly  of  fibrous  hornblende  (dark) 
and  recrystallized  andesine  (light).  The 
slide  shows  palimpsest  texture;  a  relict 
crystal  of  primary  feldspar  (upper  part  of 
photo)  exhibits  multiple  albite  twinning. 


Greenstone  (2),  thin  section  E  24, 
ordinary  light,  X  60. 


The  rock  is  an  oligoclase-amphibolite 
consisting  mainly  of  hornblende  (dark)  and 
oligoclase  (light).  The  texture  is  crystallo- 
blastic,  coarse  grained.  A  few  needles  of 
apatite  are  imbedded  in  the  oligoclase. 

^  to  its  proximity  to  the  grano- 

dlorite  contact,  this  rook  belongs  to  the 
higliest  metamorphic  grade  represented  in  the 
map-area. 
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specimen  about  1700  feot  farther  east  (slide  E  16)  is 
completely  recrystallized.  Ilmenite  which  is  partly 
altered  to  leucoxene,  appears  to  be  a  primary  mineral 
but  the  hornblende  is  regarded  as  a  product  of 
recr js tallizatlon* 

In  thin  section,  there  is  no  evidence  of 
original  atxnictures  which  would  serve  to  distinguish 
flows  from  sills*  If  any  such  evidence  did  exist,  it 
has  been  obliterated  by  metamorphism* 

~  These  rocks  are  recrystallized 
voloanics  derived  from  massive  basalt  (la)*  In  the 
field  they  appear  as  medium  to  coarse  grained  olive-grey 
weathering  rocks*  ^^eathared  surfaces  are,  as  a  rule, 
pitted,  due  to  differential  weathering  of  the  less 
resistant  feldspar* 

The  greenstone,  occurring  in  the  eastern  part 
of  the  map-area,  is  riddled  with  narrow  granitic  intru- 
sives  of  no  particular  shape  nor  pattern*  The  greenstone 
in  all  cases  is  not  uniform.  Frequently  streaks  or  bands 
of  markedly  schistose  material  are  noticeable  on  an  out¬ 
crop*  These  bands  are  as  a  rule  less  than  two  feet  wide 
and  generally  are  highly  contorted.  Their  schistose 
nature  is  attributed  to  high  biotit©  content*  Although 
the  author  did  not  collect  any  of  the  schistose  type  for 
thin  section  study,  glistening  flakes  of  biotit©  were 
observed  on  fresh  surfaces  of  this  rock. 
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A  thin  section  of  rock  of  generally  massive 
character  (E  24)  shows  the  chief  minerals  to  be  hornblende 
(45^)  and  ollgoclase  (35^)  with  minor  amounts  of  blotite, 
quarts  and  ilmenlte*  The  texture  Is  crystalloblastlc, 
IlmenitCt  ii^  part  altered  to  leucoxenet  is  regarded  as 
the  only  primary  mineral* 

**  Basaltic 

agglomerate  and  tuff  beds  occur  chiefly  in  lenticular:* 
masses  amongst  the  older  basaltic  flows*  Ihe  maximum 
thickness  of  the  agglomerate  and  tuff  Is  less  than  200 
feet  and  no  agglomerate  or  tuff  horizon  can  be  traced 
for  more  than  1500  feet  along  a  trike*  Most  of  these 
beds  appear  to  be  heterogeneous  mixtures  of  pyroclastic 
material*  Fragments  of  bmb  and  lapilli  size  my  frequently 
be  observed*  The  fragments  characteristically  weather 
wit^  a  pitted  brownish  surface  as  contrasted  with  the 
relatively  smooth  dark  greenish  grey  surface  of  the 
matrix* 

A  few  imrrow  bands  of  agglomerate  smterial 
appear  to  grade  into  tuff  at  toe  top*  A  sli#it  color 
banding  suggests  stratification  within  this  fine  grained 
imterial*  Ll^t  olive*grey  lamina©  alternate  with  those 
of  a  darker  greenish  color* 

Microscopically,  the  basaltic  agglc^rates  and 
ttiffs  vary  a  great  deal  in  mineralogical  composition* 

(thin  sections  B  9,  E  10,  E  11,  E  12)  The  agglmeratic 


PLilTE  VIII 


Basaltic  tuff  (lb),  thin  section  E  10, 
ordinary  light,  X  60* 


The  rock  is  a  biotite-labradorite-horn- 
fels  consisting  chiefly  of  biotite  (dark)  and 
labradorite  (light)*  Small  ilmenite  crystals 
(black)  are  scattered  throughoxit  the  slide.  The 
high  biotite  content  is  probably  due  to  contam¬ 
ination  of  original  basic  tuff  by  rauds  of 
sedimentary  origin. 


Basalt,  pillowed,  coarse  gx'*alned  (Id), 
thin  section  E  23,  ordinary  light,  X  60. 


The  rock  is  an  and e sine-amphibolite 
consisting  chiefly  of  large  lath-like  crystals 
of  hornblende  (dark)  in  a  matrix  of  secondary 
feldspar  (light).  Small  crystals  of  ilmenite 
(black)  are  scattered  throughout  the  slide. 
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rocks  consist  iminly  of  hornblende,  labradorlte  and 
quartz  with  minor  amounts  of  ilmenlt©  and  biotlte.  Of 
two  tuff  beds  investigated,  one  has  a  similar  composition 
to  the  aggl<®orat0s,  but  another  is  radically  different* 
ihe  predominant  minerals  in  t^iis  rock  are  biotlte  and 
labradorlte  with  minor  amounts  of  hornblende,  quartz 
and  ilmenite* 

All  of  the  basaltic  agglomerate  and  tuff  rocks 
exhibit  crystalloblastio  textures*  Of  the  four  slides 
emmlned,  three  showed  sli^t  schistose  structure  with 
slight  mineralization  consisting  of  pyrrhotlte,  carbon¬ 
ate  and  pyrite* 


flows 

constitute  a  considerable  portion  of  the  early  succession 
of  irrupted  tmterial*  They  are  characterized  by  well 
developed  pillow  structure*  In  a  few  instances,  however, 
these  rocks  were  observed  to  grade  into  massive  types* 
Cla) 

The  typical  pillowed  basalts  are  fine  grained, 
greenish-black  weathering  rocks*  Quartz  amygdulas,  l/S 
to  1/4  inch  in  diameter,  are  cooiEon*  The  pillows  appear 
bean  shaped  and  their  outer  covering  Is  usually  about 
one  half  inch  thick*  On  the  weathered  surface,  this 
shell  invariably  weathers  out  to  fora  a  **U**  shaped 
trough  marking  the  boundaries  between  ellipsoids* 
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The  characteristic  shape  of  pillows  can  be 
used  to  determine  the  attitude  of  beds*  In  all  instances 
where  pillows  were  closely  examined,  the  tops  Indicated 
that  the  successively  yo\mger  flows  were  to  the  west* 

"!he  long  axes  of  the  pillows  vai*y  from  less  than  a  foot 
to  over  four  feet*  Ihese  axes  strike  in  general, 
parallel  to  the  local  trend  of  formations* 

A  thin  section  (E  13)  of  on©  of  these  flows 
shows  the  principal  constituents  to  be  hornblende  (7C^) 
and  basic  plagioclase  (ISfS)  with  minor  amounts  of  quarts, 
clinosolsite  and  ilmenite*  tte  texture  is  crystallo- 
blastic*  Quarts  is  considered  to  be  prlmax^y  amygdule 
filling  and  ilmenite  too,  is  believed  to  bo  of  a  primary 
nature*  Hornblende,  plagiocXase  and  clinoaoisite  however, 
are  regarded  as  the  products  of  recrystallisation* 

These  rocks 

form  a  distinct  variety  of  pillow  lavas*  Their  occur¬ 
rence  is  restricted  to  the  southern  part  of  Uie  map-area, 
where  they  form  a  mass  some  700  feet  thick  and  3800  feet 
long* 

In  appearance,  these  rocks  are  medium  to 
coarse  grained  and  weather  to  a  mottled  greenish-black 
and  pinkish-grey  color^  Aclcular  hornblende  crystals 
in  a  matrix  of  feldspar  are  readily  discernible  in  the 
hand  specimen. 
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In  comparing  these  rocks  with  the  finer  grained 
pillowed  basalts  (Ic}^  there  is  commonly  a  marked 
difference  in  pillov/  structure-#  In  the  coarsex'  grained 
flows,  the  margins  of  the  pillows  are  much  thicker, 
generally  one  to  two  inches  wide*  Moreoi^er,  these 
borders  are  less  distinct  but  they  do  present  uimilstak- 
able  e¥idenca  of  pillo?/  structure* 

k  thin  section  (E  23}  indicates  that  the 
principal  minerals  of  these  rocks  are  hornblende  and 
andesinc  in  nearly  equal  proportions  with  a  minor 
amount  of  ilmenita.  Of  these,  ilmenite  is  considered 
to  be  the  only  primary  mineral  and  the  texture  Is 
crystal lob las tic, 

Feldspar^por^h^r^  flow^  * 

This  porphyrltic  flow  rook  is  one  of  the  best  horison 
markers  in  the  map -area  and  may  be  traced  on  strike  for 
a  distance  of  over  7000  feet.  Its  average  thickness  is 
about  200  feet  but  locally  it  swells  to  a  thickness  of 
500  feet* 

Characteristically,  this  rock  eslilbits  an 
uncommon  type  of  porphyrltic  texture,  Phenocrysts  of 
white  weathering  feldspax’  about  the  sise  of  hens  eggs 
are  widely  scattered  throughout  the  rock#  On  an  outcrop, 
it  is  usual  to  find  only  one  or  two  phenocrysta  witliin 
an  area  of  a  square  yard  although  locally  they  may  appear 
more  numbrous#  The  groundmass  of  the  rock  la  medium 
grained  and  weatliers  to  a  dark  greenish-grey  color. 
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Mlcroscopically,  this  rock  consists  chiefly  of 
oligoclaso^  chlorite  and  hornblende,  and  is  andesitic  in 
co^osition.  (thin  section  E  22)  Small  asionnts  of 
biotite  and  tltaniferous  smgnetite  are  also  present* 

The  texture  is  distinctly  porphyroblasticj  the  primary 
feldspar  phenocryats  having  been  coa^Jletely  recrystal** 

Used  to  a  fine  grained  aggregate  of  oligoclase  and 
chlorite* 

-  This 

flow  rook,  like  the  porphyry  previously  described  (le), 
is  a  good  horison  marker.  It  may  likewise  be  traced  on 
strike  for  a  distance  of  over  7000  feet*  Its  thickness 
varies  from  about  50  to  150  feet. 

The  chief  difference  between  this  rock  and 
the  previous  porphjry  (le)  is  the  number  and  else  of 
phenocryats*  Whit©  weathering  phenocrysts  of  feldspar 
up  to  an  inch  in  diameter  are  quite  numerous,  and  locally 
may  comprise  ten  percent  of  the  rock.  The  phenocryats 
give  the  flow  the  general  appearance  of  the  ”bird  porphyi^y” 
which  is  common  amongst  tlie  volcanic  rocks  of  the  Yellow¬ 
knife  Bay  area* 

The  flow  shows  pillow  structure  but  this  Is 
rather  poorly  developed  and  in  fact  may  be  absent 
altogether  in  certain  places. 
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A  thin  section  of  the  groundimss  of  this  rook 
shows  the  principle  constituents  to  be  hornblende, 
chlorite  and  oligoclaae  in  about  equal  proportions,  with 
a  minor  amoimt  of  ilmenite.  (thin  seotlon  E  21)  The 
rock  is  andesitic  in  composition*  The  texture  is  fine 
grained  and  appears  to  be  blastophitic.  Except  for  the 
ilmenite,  all  of  the  constituent  minerals  ai^e  considered 
to  be  of  metenorphlc  origin. 

Ande£l^ejj^  ms^a^ve  -  these  rocks  are  quit© 

widespread  among  the  ^c^mger  flows  In  the  western  part 
of  the  map-area.  A  mss  of  this  rock  over  900  feet 
thick  outcrops  south  of  ‘lurph/  Lake  but  in  general 
accumulations  of  this  material  are  much  thinner. 

In  the  field,  these  flows  weather  to  a  light 
greyish-brown  color,  they  are  generally  massive  and 
devoid  of  pillow  structure  although  locally  a  few 
poorly  defined  pillows  are  present. 

Under  the  microscope,  a  thin  section  shows  tlie 
chief  minerals  to  be  andeslne,  dilorite,  lawsonite, 
epidote,  quartz  and  llmsnlte  in  decreasing  order  of 
abundance,  (thin  section  E  7)  the  textux*©  is 
chrystalloblastic  and  with  the  exception  of  ilmenite,  all 
of  these  minerals  are  considered  to  be  products  of 
recrystallization,  the  particular  slide  illustrates  the 
effect  of  saussuritization  and  chloritization  of  primary 
minerals  of  the  rock. 


PLATE  DC 


Andesite,  massive  (Ig),  thin  section  E  7, 
ordinary  light,  X  60, 


The  rock  is  an  andesine-chlorlte- 
epidote-hornfols  and  belongs  to  the  lowest 
grade  of  metamorphism  represented  in  the 
map-area.  It  consists  chiefly  of  the  dissocia¬ 
tion  products  of  primary  feldspar  and  pyroxene; 
a  microcrystalline  aggregate  of  andesine, 
chlorite,  lawsonite,  epidote,  and  quartz. 
Clusters  of  ilmenite  crystals  (black)  are 
scattered  throughout  the  slide. 


Andesitic  tuff  (Ih),  thin  section  E  3, 
ordinary  light,  X  60. 


The  rock  is  a  quartz-biotite-schist, 
The  lower  part  of  the  photo  consists  largely 
of  andesine  with  numerous  inclusions  of 
biotite  and  the  upper  part  of  quartz  (relatively 
lifcht)  with  only  minor  inclusions  of  biotite. 
Some  of  the  andesine  has  been  replaced  by  quartz 
and  the  serrate  structure  Is  due  to  a  concentra¬ 
tion  of  biotite  around  the  edges  of  irregular 
unreplaced  areas  of  andesine. 
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BPl  •  These  frag- 

mental  rocks  weather  ll^t  grey  to  buff  and  are  irregularly 
distributed  atmongst  the  later  flows  of  the  map-area*  They 
are  of  a  lenticular  nature  and  can  seldom  be  traced  for 
more  than  fifteen  hundred  feet.  Their  average  thickness 
is  about  fifty  feet. 

On  the  weathered  surface,  so®e  of  these  beds 
show  fra^ents  of  bomb  and  lapilli  sise  in  a  fine  grained 
matrix.  Others  are  more  uniformly  fine  grained  and  these 
are  apt  to  be  cherty.  In  a  number  of  places,  there  is  a 
suggestion  of  stratification  in  the  finer  grained  beds* 

A  thin  section  of  a  fine  grained  cherty  tuff 
from  the  northeast  shore  of  Murphy  Lake  shows  the  mineral 
constituents  to  be  largely  mica,  quarts,  and  andesine  in 
decreasing  order  of  abundance.  The  mica,  which  is 
responsible  for  the  slight  schlstosity  of  the  rock, 
appears  to  vary  in  composition  frc^  pal©  green  sericit© 
to  reddish-brown  biotite.  The  rock  is  highly  silicified; 
in  certain  areas  of  the  thin  section,  the  feldspar  has  been 
completely  replaced  by  fine  grained  quartz.  The  texture 
is  crystalloblastic  and  no  significant  amounts  of  primary 
minerals  were  recognized. 


Andes  it©  "  ^desitls  pillow  lavas 

are  largely  confined  to  the  western  part  of  the  map— area. 
Masses  of  this  rock  vary  from  less  than  fifty  to  over 
five  hundred  feet  in  thickness.  TTie  largest  mass  contains 
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a  considerable  portion  of  interbedded  agglomeratlc 
material  and  can  be  traced  for  about  6000  feet.  How 
ever,  most  of  the  bands  of  lava  are  continuous  for 
less  than  a  thousand  feet, 

fhe  flows  are  fine  to  medium  grained  rocks  and 
are  characterized  by  their  light  greenish-grey  weathered 
surfaces  as  contrasted  to  the  darker  basaltic  types. 
Pillow  structure  is  generally  well  developed  and  is 
similar  to  that  observed  in  more  basic  types.  In  places, 
however,  these  flows  appear  to  grade  into  flow  breccias. 
In  one  locality,  about  1500  feet  east  of  the  northern 
part  of  Murphy  Lake,  the  pillows  are  variolitic. 
Spherules,  abcaxt  the  size  of  peas,  weather  out  along  the 
Inside  edge  of  the  pillows, 

A  thin  section  (1  5)  of  a  flow  from  an  outcrop 
about  five  hundred  feet  west  of  Murphy  Lake  shows  the 
following  mineralogical  composition:  Oligoolase  4^, 
hornblende  30^,  chlorite  16^#  llmenlt©  6^  and  biotite 
4^,  A  section  {M  6)  of  a  stoilar  appearing  flow  about 
1600  feet  farther  east  shows  a  composition  as  follows: 
oligoolase  56^,  hornblende  35^,  ilmenite  4^,  biotite 
2%  and  chlorite  1^,  Ihese  slides  show  a  significant 
difference  in  relative  proportions  of  feldspar, 
hornblende  and  chlorite*  Both  slides  show  crystalloblas- 
tic  texture,  with  ilmenlte  the  only  mineral  considered 
primary. 


PLATE  X 


Andesite,  pillowed  (li),  thin  section  E  6, 
ordinary  light,  X  60. 


The  rock  is  an  oligoclase-amphibolite 
composed  chiefly  of  fibrous  hornblende  (dark) 
and  secondary  feldspar  (light).  Ilmenite 
crystals  (black)  are  scattered  throughout  the 
slide.  The  texture  is  crystalloblastic. 


Plow  breccia,  dacitic  (U. ),  thin  section 
E  4,  ordinary  light  X  60. 


The  rock  is  an  andeslne-quartz-chlorlte- 
schist.  The  groundmass  (clouded)  consists  of 
secondary  feldspar  with  numerous  fine  poik&ilitic 
inclusions  of  chlorite.  In  the  photo  (upper 
right)  is  an  aggregate  of  radiating  clinozoisite 
crystals  (high  relief).  In  the  lov/er  left  part 
of  the  photo  fibrous  actinollte  occurs  in  an 
area  of  clear  quartz,  probable  amygdule  filling. 
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Hocks  of  this  type  are 

the  dominant  lavas  in  the  northwest  part  of  the  map-area* 
A  continuous  band  of  this  material  may  be  followed  for  a 
distance  along  strike  of  over  six  thousand  feet*  The 
band  pinches  out  west  of  the  north  end  of  Murphy  Lake 
but  is  still  continuous  at  the  north  boundary  of  the 
imp-area*  The  average  width  of  the  band  is  about  one 
thousand  feet* 

Ihe  rock  typically  weathers  to  a  light  olive- 
grey  color  and  is  fine  to  medium  grained*  Angular 
fragments  are  usually  lighter  in  color  than  the  imtrix 
frequently  project  about  the  general  surface  due  to 
differential  weathering* 

Under  the  microscope  {thin  section  E  4),  the 
rock  appears  to  consist  chiefly  of  andesine,  chlorite, 
and  quartan  in  decreasing  order  of  abundance,  with  minor 
amounts  of  actlnolite,  clinosolslte,  and  ilmenite*  The 
rock  shows  an  amygdaloidal  structure.  lenses  of  quartz 
with  fibrous  inclusions  of  actlnolite  are  co^on* 
Clinozoisite  occurs  in  radial  aggregates  Md  it  too 
appears  to  be  amygdule  filling,  probably  as  replacement 
of  a  primary  unstable  mineral* 

Gabbroj^  "  Intrusive 

sills,  which  grade  in  cixapositlon  from  true  gabbro  to 
dlorite,  are  widespread  throu^out  the  map-area*  They 
are  commonly  lenticular  and  discontinuous  but  some  ii®.y 
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be  traced  for  five  thousand  feet  along  strike.  Their 
thickness  ranges  trom  less  than  fifty  to  over  three 
hundred  feet.  The  sills  are  coiimionly  bounded  on  the 
top  or  bottom  by  a  schistose  band  of  agglasjeratic  or 
tuffaceous  origin. 

The  sills  are  smssive  and  coarse  grained  with 
a  greenish-grey  weathered  surface.  This  surface,  upon 
close  examinatian,  has  a  speckled  appearance  produced  by 
dark  green  to  black  horablende  or  ohlox'^ite  set  in  a  light 
greenish-grey  feldspar  matrix. 

C^e  large  sill  in  the  extreme  northern  part  of 
the  map-area,  appears  to  have  a  porphyritlo  top  ten  to 
fifteen  thick.  On  the  weathered  surface,  li^t  greenish- 
grey  phenoerysts  of  feldspar  up  to  one  half  inch  in 
diameter,  project  aboire  the  darker  colored  matrix. 
Although  no  contact  with  the  main  gabbro  mss  was 
recognised,  this  porphyritic  band  may  have  been  the 
result  of  cca^oait©  intrusion. 

In  thiin  section,  sills  which  are  relatively 
close  to  the  granodiorlte  contact  are  exposed  chiefly 
of  oligoclase  (25  to  45^)  and  hornblende  (50  to  70^) 
with  minor  amounts  of  ilmenite  (thin  sections  E  18,  B  19). 
Farther  to  the  west  and  northweat,  Ux®  mineralogical 
composition  is  more  complex  (thin  sections  B  15,  E  17, 

E  20).  Oligoclase  is  predominant,  chlorite  the  chief 
fex^caaiagnesian  mineral,  hornblende,  epidote  and  blotite 
occur  in  leaser  amounts.  The  ilmenite  content  (five 


PI.ATE  XI 


Gabbro  sill,  (Ik),  thin  section  E  17, 
ordinary  light,  X  60 e 


The  rock  is  an  oligoclasa-chlorite- 
hornblende-hornfels*  Tlie  slide  shows 
Incipient  growth  of  fibrous  hornblende  (dark, 
high  relief)  in  chlorite  (medium  dai’k, 
relatively  low  relief).  Areas  of  secondax^y 
feldspar  (light)  occur  In  the  left-hand  part 
of  the  photo* 


Rhyolite  (3),  thin  section  E  8, 
ordinary  light,  X  60. 


The  rock  is  a  quartz-biotite- 
serlcite-schist.  Hie  mica  varies  in  composi¬ 
tion  from  blotite  (dark)  to  phlogopite 
(medium  dark)  to  sericlte  (light,  cloudy). 

The  matrix  is  composed  of  clear  quartz  with 
a  small  amount  of  primary  orthoclase. 
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percent)  is  approxlsmtely  the  same  in  all  slides*  Textures 
are  commonly  crystalloblastic  or  porphyroblastic  but 
palimpsest  texture  was  recognized  In  one  instance#  In 
the  lower  metamoi^hic  grades,  feldspar  aggregates  are 
riddled  with  chlorite  inclusions.  This  accounts  for  the 
greenish-grey  weathered  surface  of  the  feldspar# 

rock  fornis  a  more  or  less  con¬ 
tinuous  band  in  the  southwest  part  of  the  map-area#  It 
outcrops  alcmg  toe  westera  slope  of  a  hi^  ridge  which 
trends  parallel  to  Cameron  River#  The  rhyolite  weathers 
to  an  almost  pure  white  color  as  co^ared  to  dark 
greenish-grey  weathering  flows  hi^er  up  the  slope#  Ihen 
viewed  from  west  of  Cameron  Biver,  the  ridge  projects 
above  the  general  landscape,  and  the  toite  band  of 
rhyolite  forms  a  striking  topographic  feature  visable  for 
many  miles# 

The  rhyolite  is  fine  grained  and  slightly 
schistose*  Locally,  it  exhibits  character is tics  typical 
of  flow  breccias# 

In  thin  section  {E  S),  the  rock  is  made  up 
largely  of  mica  and  quartz  to  nearly  equal  amounts.  The 
mica  varies  frcmai  pale  green  sericite  to  reddish— brown 
blotite#  Orthoclase,  ten  per-cent  of  the  slide,  and 
quartz  are  considered  to  be  prlss^ry#  Th0  mica  may  be 
in  part  primary  but  is  probably  largely  of  metamorphic 
origin.  The  texture  is  cryxtalloblastic* 
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In  the  Gordon  Lake  area,  the  volcanic  asse^lage 
is  overlain  stratlgraphically  by  a  thick  succession  of 
sodlmentarj  rocks  consisting  chiefly  of  thin  bedded 
greywacke  with  minor  slate,  Impare  arkoae,  and  quartsite^ 
Many  of  the  greywaoke  beds  show  gradation  of  grain  size 
from  coarse  at  the  bottom  to  fine  at  the  top*  l&ere 
does  not  appear  to  be  any  structural  unoonfomity  between 
the  flows  and  sedimentst  In  fact  intsrbedding  of  flows 
and  sediments  in  places  along  the  cmtact  suggests  that 
volcanism  gave  place  to  sedimentation  wife  little  or  no 
intervening  period  of  erosion  {Henderson,  1959,  p*4-5)* 

The  assoc iatim  of  greywacke  type  sediments 
and  altered  greenstones  in  many  of  the  Preean^rian  areas 
of  the  wox»ld  is  not  mere  coincidence* 

Petti John  C1945  p*966)  suggests  that  sediffients 
of  the  geologic  past  have  sccumulatod  in  the  main,  either 
in  narrow  geosyncllnes  (eugeosynolines)  or  in  ahallow 
epicontinental  seas  (miogeosynclines)*  Thm  charaateristic 
features  of  eugeosynollnal  sedimentation  include  the  great 
thiclmess  of  the  deposits,  the  predaninance  of  greywaekes 
marked  by  graded  bedding,  and  the  presence  of  associated 
tuff  and  spilitle  greenstone*  In  contrast,  the  sediments 
of  epicontinental  embayments  (miogeosynclines}  are  cross- 
bedded  well-washed  sands,  pure  limastones  and  thin  bedded 
shales,  all  of  slii^t  thickness*  Since  tlie  deposits  of 
eugeosynclines  are  orogenically  deformed  and  downfolded. 
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they  tend  to  be  prosjorved,  ishereas  the  undcfomned  and 
thin  accumnlaticTiS  on  the  stable  "platforms"  are  stripped 
by  erosion.  It  follows,  therefore,  owing  to  the  many 
opportunities  for  prolonged  erosion  since  the  Archean, 
that  the  only  Archean  sediments  remaining  today  are 
tiiose  of  eugeosynclinal  or  erogenic  aspect. 

The  lava  flows  of  the  Cameron  River  volcanic 
belt  appear  to  fit  the  general  pattern  of  Archean 
eugeosynclinal  deposition* 

Along  Cameron  River,  the  volcanic  asserablage 
is  considered  to  be  incomplete  due  to  assimilation  of 
lower  merabers  by  post-Yellowlmife  granitic  intrusion* 
Evidence  of  this  is  shown  by  the  apparent  variation  in 
thickness  of  the  assomblage  due  to  truncation  of  the 
lower  part  by  the  granodlorlte  mass  to  the  east* 

{plates  I  and  II j* 

Of  the  voi.canic  rocks  exposed,  there  is  in 
general,  a  continuous  gradation  from  altered  basaltic 
rocks  at  the  bottom  to  dacitic  and  rhyolitic  rocks  at 
the  top* 

This  phenc^enon  seems  to  be  an  ©xai^le  of  magma 
differentiation,  duo  to  crystal  settling  in  a  reservoir 
deep  within  the  earth ^s  crust  {Larson,  1948,  pp*162«l?2)* 
However,  if  differentiation  by  crystal  settling  actually 
took  place  in  a  magma  reservoir,  the  yoimger  succession 
of  flows  should  contain  a  smaller  percentage  of  the  iron 
ore  minerals*  This  is  not  the  case  in  the  imp-area,  for 
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excepting  the  rhyolitic  rocks,  ilmonite  (or  titaniferous 
mgaetite)  is  present  in  all  the  rocks  in  rotiglily  the 
same  proportions*  The  only  evidence  for  crystallization 
before  extinision  is  the  presence  of  large  phenocrysts  of 
feldspar  in  two  of  the  rock  types  (le.  If).  Although  a 
thin  section  of  one  of  those  porphyritic  rocks  shows  an 
apparent  deficiency  of  the  ir(m  ore  minerals,  this  is 
attributed  to  the  fact  tliat  the  section  is  not  represen-^ 
tative  of  t^e  flow  aa  a  whole,  but  consists  largely  of 
one  altered  phenocryst. 

Although  no  feeder  dykes  were  recognized  in  the 
map-area,  it  is  a  well  known  fact  that  lava  flows  which 
cover  large  areas  are  formed  by  fissure  Irruption  rather 
than  from  central  vents,  fhe  mechanics  of  extrusion  are 
unknom  but  this  may  be  envisaged  as  follows*  During 
Uie  development  of  a  geosyncline  by  lateral  compression, 
extension  joints  form  alcsig  the  floor  in  a  direction 
noraal  to  the  axis  of  the  basin  or  tension  J^ractures 
form  in  the  arclied  area  along  the  flanks  of  the  geosyn¬ 
cline  forming  rifts  parallel  to  tlie  orogenic  belt. 
Fracti«*lag  of  the  floor  or  flanks  of  the  geosyncline 
periodically  relieves  compressioiml  stress  imd  ccmfining 
X'^ook  pressure  is  drastically  reduced  at  depth  along  the 
fissures.  The  fissures  therefore,  extend  <mly  to  a  depth 
such  that  the  acacmipanying  decrease  in  pressure  has  the 
effect  of  changing  the  rocks  to  the  fluid  state,  ^us 
xaagma  is  generated  and  flows  out  over  the  floor  of  the 
geosyncline. 


<»rfj  t 

an).*:-'  ’f-’'- 

^1 0  <S  v”  e 


=r4Tfa'<«*2 


’‘"^1^.  ■  %  :  J/; 


^  :e  u' 


^7-  .  ^-^y- 

.^1  .^4xf  -  '■  •^tiisqsMJt':^. 

■  V  ■■'  ’■< 

CHt^  P.^-^r'Sft-  -^'.’i 

-if  ■'■ 

;S? 

'■.'"'  ■  S". 

.  --S  >  .  ♦  -f  ^ 

'V  '"  .  *  f  . 

\ftr-'  -  y\_  '■'■'■" 

'■  ":  :  ■  "^•■  ' 

-^..u'  ..  ■  ■  ^<1 

if ) ,  ■ 


V  .  * 


^,  -  -  :  \'. '  tiyh.-y-  'fisi&ipf*  a  --  -. 

.  .  '-v  ij' -’  .' 

' '  '"■"  ■  *•  ■'■CSV  -dm^-i. 

r.  £>:.  :;-ii. '  r f-j  'X&f r  C 


,.  S' 


■  "  ■  .  ■  ■  '  .  .  "■  ':  ■' 


■‘■mm 


m :: .:.  id  cs 


,.’  , 


41a*' 


iss  ,  nHlx.  xi ’t  f .  y  :  :■  _ 

1  -T..;/.  r::.  a  ■‘:^| 
,  iS  ■»&'■:;  :  :7;  :i«%csa“; .'  *>‘It7  .  3  (.  *;£■  1  ■.Til' 

'4»r' .)'  '  y  "'VS  y,7r.7-r 

■  _  '  ,  'i-  ■  ,  -.  y  , 

"  yik*^  r..’ 


-35- 


In  the  Gordon  Lake  area,  the  early  rifts  "tapped” 
undifferentiated  basaltic  magma,  later  flows  a  magma 
chamber  differentiated  to  an  andesitic  composition*  Final 
product  of  the  chais^er  was  a  rhyolitic  magma* 

Some  of  the  basaltic  and  andesitic  flows  of 
the  mp-area  show  excellent  pillow  structure  whereas  in 
others  this  structure  is  wanting  and  the  rock  asaiames  a 
massive  character*  1h©  reason  for  this  is  obscure  but 
the  answer  is  probably  linked  with  the  conditions  under 
which  the  lava  was  extruded* 

In  his  article  on  "Submarine  Pillow  Lavas  of 
Southeastern  Alaska",  A*F*  Buddington  (1926)  makes  the 
following  statement* 

"Pillow  lavas  are  of  widespread  occurrence 
in  the  formations  of  the  Lower  and  Middle 
Ordovician,  Middle  and  Upper  Devonian, 

Permian,  Upper  Tr lassie,  and  to  a  minor 
extent  of  the  Upper  Silurian  in  South-* 
eastern  Alaska*  Evidence  shows  that  they 
all  origimted  under  submarine  conditions* 

Tertiary  volcanics  are  present  in  large 
volume,  but  were  formed  under  subaerial 
conditions  and  show  practically  no  pillow 
lavas*  Tamse  data  all  support  the 
hypothesis  that  pillow  lavas,  where 
developed  in  quantity  over  a  wide  area, 
are  of  subaqueous  origin"* 


Since  the  qualifying  oemditions  are  met,  the 
pillow  lava  flows  of  the  Cameron  River  volcanic  belt  are 
probably  due  to  subaqueous  conditlcHns  while  those  in 
which  pillow  structure  is  wanting  may  be  attributed  to 
extrusion  tmder  subaerial  conditions* 
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Flow  breccia  is  a  comaon  structure  in  the 
dacite  and  rhyolite  flows*  The  formation  of  flow  brec¬ 
cias  rather  than  massive  or  pillowed  types  is  attributed 
to  their  higher  silica  ccntent*  hence  more  viscous 
nature*  A  ncsi-elastic  skin  quickly  forms  on  these 
lavas  after  eruption*  This  skin  continually  breaks  up 
as  the  lava  flows  along  and  becomes  incorporated  within 
the  liquid  portion.  This  process  continues  imtll  the 
i^ole  mss  consists  of  angular  fragments  to  a  viscous 
matrix  which  finally  congeals.  ThB  angular  fragments 
my  consist  in  part  of  pyroclastic  material  blown  from 
the  mils  of  fissures  and  scattered  over  the  top  of  the 
flow* 

Tuffs  and  agglomerates  are  formed  by  inter¬ 
mittent  ©xplosive  action  that  takes  place  in  a  volcanic 
eruption*  This  produces  a  fragmental  type  of  igneous 
material  (Tyi^ell»  1941,  p.l5).  In  the  Oamron  Hlver 
volcanic  belt  the  fra^ental  rocks  occur  between  imlike 
lava  flows  or#  not  uncommonly,  within  thick  masses  of 
more  or  less  similar  flow  rock*  The  pyroclastlos 
generally  are  lenticular,  a  reflection  of  enviroj^ent 
of  deposition*  The  pyroclastic  mterial  probably 
accumulated  on  an  undulating  surface  and  subsequent 
aerial  or  aqueous  transportation  agents  redeposited 
the  mterial  in  localllsed  depressions.  The  presence 
of  laminated  bedding  in  some  of  the  finer  tuffaceous 
material  Indicates  a  water-lain  deposit# 
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Pyroclastic  beds  m&j  be  contaminated  by  sands 
and  muds  of  sedimentary  origin  ^ich  are  co-deposited  with 
the  volcanic  material  (Tyrrell  1941*  p*15).  Contamina¬ 
tion  of  this  sort  probably  accounts  for  the  high  (up  to 
60^)  biotite  content  of  a  nuihar  of  tuffaceous  and 
agglomeratic  rocks# 

Some  tuff  beds  (thin  section  B  3)  have  a  cherty 
appearance  due  to  partial  replacement  of  feldspar  by 
silica  bearing  hydrothermal  solutions# 

Sills  of  gabbro  and  diorite  have  extensively 
intruded  the  volcanic  assemblage  east  of  Cameron  River. 

Th0  mechanics  of  Intrusion  is  a  subject  of  specxilation 
biit  they  possibly  orlgimted  in  the  following  manner* 
During  lulls  between  active  lava  eruption*  fissures 
C€mtaining  fluid  mgim  were  sealed  off  near  surface  by 
plugs  of  congealed  imterial  of  the  same  composition# 

Under  these  conditions*  efficient  increase  in  pressure 
from  below  caused  bodily  inject ion  of  magma  along  cleav- 
able  horizons*  without  rupturing  the  surface  covering# 
Magma  followed  agglomerate  or  tuff  bands  laterally  trom. 
fissures  until  these  beds  terminated  or  the  mgma  became 
too  visccms  to  flow,  Thus  <mly  tuff  and  agglomerate 
lenses  that  are  transected  by  fissures  of  this  type  are 

■  A;  ■-  - 

subject  to  sill  intrusions# 

Remnants  of  agglomerate  or  tuff  beds  are  present 
in  a  number  of  places  along  contacts  of  sills  in  the  map- 
area*  thus  substantiating  the  preceding  hypothesis. 
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Because  only  remnants  of  these  beds  remain,  a  consider¬ 
able  porticai  of  the  pyroclastic  material  has  probably  been 
assimilated  by  the  intrusive  sills* 

Althou^  sills  may  have  been  injected  at  a 
number  of  times  during  the  Img  period  of  vulcanism, 
their  eoii^osltions  are  similar  to  the  basalt  and  andesite 
flows,  so  that  their  age,  for  the  min  part,  antidates 
the  period  of  dacite  flows* 

Ihe  volcanic  rocks  and  intercalated  sills  east 
of  Cameron  River  have  been  regionally  i^tamorphosed  in 
the  manner  described  in  the  introductory  chapter*  As 
the  granodiorite  contact  is  approached  from  the  western 
part  of  the  volcanic  belt,  there  is  a  progressive  change 
from  low  to  hl^  grade  metamox^hlam* 

In  the  rocks  of  basic  to  interned  late  composi¬ 
tion  the  low  grade  schists  do  not  contain  hornblende  and 
are  chiefly  the  products  of  dissociation  of  prlsmry 
pyroxene  and  feldapar  —  chlorite,  epldote,  and  lawson- 
ite  (thin  section  E  7}*  With  this  mineral  oompoBltlon, 
the  rock  is  in  a  metamorphlc  equivalent  to  the 

chlorite  zone  of  the  pelitic  sediments* 

Increasing  grade  of  metamorphism  is  brou^t 
about  by  development  of  hornblende  (or  actinolite)  at 
th©  expense  of  chlorite  and  other  early  dissociation 
products  (thin  sections  S  4,  E  17,  E  6,  E  15)*  *fh0 
hornblende  in  th©  lower  grades  of  matamorphism  forms 
only  a  minor  constituent  of  the  rockj  ultli^tely,  in  the 
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hi^er  grades^  it  becomes  the  dominant  ferromagneaian 
mineral,  and  chlorite  disappears  altogether.  The 
effect  of  this  change  is  shown  graphically  on  the 
isograd  map  (fig.  1). 

The  isograd  curves  were  drawn  to  fit  data 
obtained  by  study  of  rock  thin  sections.  For  each  thin 
section,  the  hornblende  content  was  divided  by  the  com-* 
bined  amounts  of  hornblende  and  chlorite.  This  ratio, 
esEpressed  as  percentage  hornblende,  was  plotted  on  the 
map.  Thm  isograd  curves  were  drawn  by  interpolation. 

An  apparent  exception  to  the  general  picture 
is  the  presence  of  chlorite  in  a  flow  located  about  <me 
thousand  feet  east  of  Muri^y  bake  (tiiin  section  £  B2). 
Becauae  of  its  orientation,  this  slide  does  not  exhibit 
the  schistose  mtur©  of  the  rock.  The  presence  of 
chlorite  is  interpreted  as  being  due  to  partial  retrograde 
metamorphism  of  the  hornblende  wi^in  a  local  sone  of 
shearing*  The  retrograde  effect  of  shearing  action  upon 
rocks  of  high  metamorphic  grade  is  discussed  at  sc^e 
length  by  Turner  {1948,  pp.  B99-004). 

With  reference  to  the  isograds  (plate  ¥),  the 
ssone  of  mixed  hornblende  and  chlorite  (area  between  curves 
1  and  3)  corresponds  to  '^e  upper  part  of  the  chlorite- 
zone  and  the  biotlte  zone  of  pelitic  sediments.  The 
outer  limit  of  the  almndine  zone  of  pelitic  sediments 
is  represented  by  curve  ^5”.  In  the  zone  between 
curve  *3*^  and  the  granodiorite  ocaitact,  there  is 
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Fig.  1  Metamorphic  isograds  in  the 
Cameron  River  volcanic  belt  as  shown  by 
ratio  of  hornblende  to  combined  hornblende 
and  chlorite. 

Curve  1  -  0%  hornblende 

Curve  2  ~  50^  hornblende 

Curve  3  -  lOO^o  hornblende 
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supposedly  a  gradual  Increase  in  metamorphic  grade 
{staurolite,  and  silliaanit©  grades  of  politic 

sediments)*  However ^  in  these  rocks  the  only  ©videnc© 
of  hi^er  grad©  of  metamorphism  is  an  Increase  in  g  rain 
size 9  sine©  hornblende  is  stable  throughout  this  zone* 

Althou^  no  chemical  analyses  were  made  a 
rough  calculation  from  thie  mineralogioal  content  indicates 
that  the  andesitic  and  basaltic  rocks  of  the  map-area  are 
hi#i  in  soda*  fhis  indicates  feat  they  belcmg  to  the 
spilitic  kindredj  which  accardlng  to  Tyrrell  C1941|r  p*150)y 
fora  the  characteristic  lams  of  geosynclinal  deposition* 
However,  Turner  (1^48  p*124)  in  a  ciM^lete  review  of  the 
subject  concludes  that  the  hi^  soda  content  of  spill tes 
is  not  due  to  the  original  character  of  the  magim*  He 
presents  evidence  to  show  feat  development  of  albite  in 
spilites  is  oasontially  a  metasc^iatlc  process  Involving 
addition  of  mgO  and  SiO^  wife  ccmplementarj  removal  of 
CaO  and  AlgOg* 

In  discussing  the  cause  of  metamorphi^  of  fee 
rooks  of  the  Cameron  River  volcanic  belt,  att^tlon 
feould  be  drawn  to  fee  fact  that  fee  granodiorit©  Intru- 
siema  shorn  tm  the  map-area  (plate  II)  represent  only 
the  contact  zone  of  a  huge  batholithlc  mass  to  the  east** 
As  shown  on  plate  V,  the  Isograd  curves  are  roughly 
parallel  to  fee  outer  limit  of  the  granodiorit®  intrusions* 
Because  of  this,  the  metamari^ism  is  attributed  chiefly 
to  heat  and  emanations  derived  fre^  fee  granodlorite  magma* 
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Purthef  aubstantlation  of  this  hypothesis  may  be  derived 
tram  an  inspection  of  the  chemical  analysis  of  a  sample 
of  granodiorite  (fig*  2)*  fhis  analysis  indicates  a 
relatively  high  soda  content  (4*48^  HagO)  as  ccmpared 
to  norml  granodiorites  {5*29^  lagO)*  If  it  is  assiamed 
that  emimtions  were  given  off  from  this  magma,  then  it 
should  not  be  surprising  to  find  that  they  were  of  a 
sodic  nature,  ttls  accounts  for  the  spilitic  character 
of  the  rocks  of  the  volcanic  belt  and  agrees  with  Turner’s 
concept  of  spilite  for^tion. 

A  thin  section  (1  8)  of  rhyolite  exhibits  the 
characteristic  metamorphism  of  rocks  of  acid  composition. 
Although  primary  orthoclase  has  not  completely  broken 
down  to  aericite,  the  metamorphic  grade  probably  corres¬ 
ponds  to  the  biotite  sane  of  politic  sediments,  for  the 
rock  contains  over  20^  biotite* 
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?03f  YELLOWKNIFE  GRAHITIG  IHOBUSIVES 

iji)  aastera  part  of  tho  map 

{plat®  II)  TBprmmntB  the  contact  ^one  of  ttxe  volcanic 
rocks  and  a  large  granodiorit®  batholith  to  the  east* 
Granodiorit©  d^kes  sure  very  mimeroua  in  the  contact  zone. 
Most  of  the  dykes  are  less  than  fifty  feet  wide  and  my 
be  followed  for  only  a  few  hundred  feet.  The  dykes 
typically  have  axi  irregular  shape  so  that  when  represented 
on  a  geological  map  they  have  a  wor^  appearance  {plate  II)* 

The  granodlorite  is  a  coarse  grained  massive 
rock  which  weathers  light-grey*  Hi®  rock  contains  an 
appreciable  percentage  of  bio  tit©  which  not  uncommonly 
has  a  parallel  orientation,  giving  the  rock  a  gneisslc 
appearance* 

In  t^in  section,  large  crystals  of  sodaclase 
{bent)  and  quarts  (sutured)  occur  in  a  mtrij:  consisting 
of  sericite,  biotite,  and  crushed  feldspar*  ^fhis  is 
mortar  structure* 

Chemical  analysis  of  this  rock  was  made  at  the 
University  of  Minnesota  by  E.  H.  Kane.  Calculations  of 
the  norm  were  made  fre^  tlie  analysis  and  corrected  to 
volumetric  percentages*  Ihe  mod©  was  determined  by 
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Rasiwal  measurements  of  four  thin  sections.  Results  are 
shown  In  Figure  2. 

FIGOTE  2 

Chemical  Analysis#  Horn  &  Mode  of  Sodaclase  Granodiorite 

Eileen  H.  Kane#  Analyst 
University  of  Minnesota 
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Granodiorite  (4),  thin  section  E  1, 
crossed  nicols,  X  60 » 


TiiO  rock  is  a  sodaclase-granodiorite 
composed  chiefly  of  sodaclase  (clouded^  In  part 
showing  multiple  albite  twinning)  and  quartz 
(clear)  with  minor  biotite  (dark).  The  slide 
exhibits  mortar  structure. 


As  above,  different  part  of  thin 
section*  The  slide  shows  a  large  bent  crystal 
of  sodaclase  with  multiple  albite  twinning  and 
aggregates  of  quartz  crystals  showing  sutured 
contacts. 
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Granodl.orlt0^or£h2i:*2L  L^l  *  ^  rock 

occurs  in  the  extreme  northern  part  of  the  map-area ♦  It 
is  not  shown  on  plate  II*  The  dyke  is  about  fifteen  feet 
wide  and  outcrops  intermittently  for  a  distance  of  several 
hundred  feet*  It  strikes  almost  due  west  and  the  dip  is 
steep  to  vertical* 

The  rook  is  uniformly  massive  and  weathers  light 
pinkish-grey*  Phenoerysts ,  about  one  millimeter  in  sis©, 
occtir  in  a  fine  grained  groundmass*  Tlie  porphyrltic 
texture  however,  is  not  particularly  evident  in  the  hand 
specimen* 

In  thin  section,  the  mineral  constituents  are 
chiefly  sodaclase  and  quarts  with  minor  amounts  of 
potash  feldspar,  sericite  and  biotite  in  decreasing  order 
of  abundance*  The  phenocryats  are  aodaclaae  and  cc^rise 
ten  porsent  of  the  rook* 

Museovi,te-bi£t^t0^aMte  -  nearest  granite  of 

this  type  outcrops  about  four  miles  southeast  of  the  map- 
area  (plate  I),  and  is  mentioned  only  becaua©  of  its 
possible  significance  to  eoonaiic  geology  and  metamorphism. 

According  to  Henderson,  t;he  granite  is  a 

medium  to  rather  fine  grained ^  pink  weathering  rock  com¬ 
posed  of  quartz,  mlcrocline,  orthoclase,  oligoclase, 
biotite  and  muscovite.  Pykes  and  irregular  offshoots  of 
this  granite  cut  the  older  granodiorite. 
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Since  two  granites  are  present »  the  younger  is 
probably  ProterEoic^  the  older  Archean  (Henderson  1948 
p*48). 

In  the  following  discussion^  the  term  granite 
includes  all  types  of  granitic  rocks  including  granodior- 
its* 

fher©  are  two  schools  of  thought  regarding  the 
origin  of  granite*  One,  the  magmatic,  maintains  that 
granite  magmas  became  primarily  molten  at  great  depths 
within  the  earth,  and  rose  to  their  present  positions  by 
pushing  aside  or  stoplng  away  the  country  rocksj  and 
that  vapoiH*s  trcm  this  cooling  magma  have  caused  the 
alterations  in  the  neighboring  rocks  that  are  grouped 
collectively  under  the  name  **granitl:sation^. 

The  other  school  has  come,  by  a  succession  of 
evolutionary  steps,  to  the  present  view  that  granite 
bodies  have  originated  essentially  in  their  present 
positions,  by  the  action  of  emanations**  on  the  original 
country  rocksi  and  that  only  under  somewhat  unusual  and 
special  circumstances  have  small  -  relatively  smll 
parts  of  these  granitised  masses  becoeie  fluid,  able  to 
act  like  intrusive  magm* 
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With  reference  to  the  laagsjatic  theory,  it  is  a 
well  known  fact  that  enormous  volumes  of  batholithic 
rocks  are  c^sonly  found  only  in  motmtainous  or  orogenic 
areas*  These  batholiths  are  believed  to  have  fox^med  at 
a  hi^er  level  than  basic  volcanic  rocks;  possibly  the 
orogeny  push&d  down  a  portion  of  sial  into  hotter  senes. 
Upward  penetration  of  magma  took  place  slowly,  through¬ 
out  wide  zones,  and  was  accompanied  by  a  wave  of 
granitization  and  migmatization  of  the  country  rocks. 

fhe  process  of  granitization  is  considered  to 
have  proceeded  as  follows:  emanationa  consisting  mainly 
of  Ca  and  Ma  ions  arise  frm  a  deep  source  into  pre-exist¬ 
ing  sedimentary,  volcanic,  or  Intrusive  rocks.  These 
leans  enter  into  co^lnation  with  the  silica  and  other 
elements  already  present,  forming  feldspar  and  the  other 
constituents  of  granite,  and  drive  out  all  ions  in  excess 
of  the  amounts  needed  fc^  forming  granite*  ^is  expulsion 
is  Just  as  essential  a  part  of  granltization  as  the  intro¬ 
duction  of  mterials.  There  is  little  or  no  change  in 
volume  during  graniti nation,  hence  for  every  volume 
introduced  another  siust  be  driven  out. 

The  entering  ions  of  lime  and  soda  thus  sweep 
ahead  of  them  all  ions  not  needed  to  form  granite;  In 
the  main,  these  will  be  basic  ions,  such  as  iron  and 
magnesia*  These,  therefore,  travel  ahead  of  the  centre 
of  granitization,  for  distances  corresponding  to  their 
size  and  mobility*  Becoming  fixed  in  their  turn,  they 
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will  formt  at  a  greater  or  smaller  distance  from  the 
centre,  a  zone  of  rocks  more  basic  than  the  pre-existing 
country  rocks*  If  these  happened  to  have  been  basic 
types  like  andesites  or  basalts,  the  basified  aureole 
may  become  very  prominent,  and  Include  types  as  basic  as 
peridotite  or  horablendite*  A  particular  characteristic 
of  rocks  thus  basified  is  their  high  content  of  titanium, 
phosphorous,  or  manganese,  making  them  unusually  rich  in 
titanlte,  rutile,  and  apatite  (Cooke,  1948  pp#54»36}* 

Althcmgh  the  author  does  not  deny  the  possibili^ 
ty  of  granitization  under  certain  circumstances,  there 
Is  no  evidence  of  this  process  within  the  map-area* 
Contrary  to  the  granitization  hypothesis,  there  are 
indications  of  a  sodic  aureole  around  the  granitic  smas 
east  of  Cameron  Biver,  rather  than  a  basified  zone* 
Besides,  there  is  no  unusual  concentration  of  titanite, 
rutile  or  apatite  in  metamox^phosed  rocks* 

Metamorphism  of  the  rocks  of  th#  Cameron  Eiver 
volcanic  belt  must  necessarily  have  bean  acco^llshed 
only  by  a  tremendous  amount  of  heat*  If,  as  Uxo  granlti- 
zation  theorists  claim,  the  large  granite  batholith  east 
of  the  snap-area  was  never  in  a  magmatic  state,  it  is 
difficult  to  conceive  how  such  a  large  volume  of  volcanic 
rock  was  raised  to  the  hornblende  grade  of  metamorphism. 
Ta&  above  discussion  indicates  that  the  granitizatlon 
hypotiiesis  is  not  applicable  in  this  instance. 
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On  the  other  hand,  there  are  no  serious  object¬ 
ions  to  the  magiaatic  theory  of  origin  for  the  granodiorite 
bathollth  east  of  the  map-area*  The  steeply  dipping 
volcanic  rocks  southeast  of  Gordon  hake  indicate  that 
this  area  was  part  of  an  orogenic  belt.  Ihe  orogeny  was 
responsible  fee:*  folding  down  a  huge  synclinorum  which 
extends  many  mile  a  to  the  west  of  the  map-area,  (plate  I)# 
Volcanic  rocks,  forming  the  basal  section  of  the  strati¬ 
graphic  column,  outcrop  along  the  eastern  margin  of  the 
synclinorum. 

Within  the  map-area,  there  is  undisputed 
evidence  of  intrusion  in  the  form  of  dykes*  Mag^ 

was  injected  into  fissui^es  and  the  irregular  form  of 
these  intrusives  is  attributed  to  minor  folding  of  both 
the  dykes  and  host  rock  they  ware  still  in  a 

plastic  state* 


LATE  Basic  DYKES 

£c£urran£e_and_Mj[crosc£p^c_Des£rijp^ion 

Diabase  (52  -  Coarse  gained  rasty  brown  weatlier- 

Ing  diabase  dykes,  probably  of  Proteros^oic  age  (Henderson 
1959),  occur  in  the  sou thwes  tern  and  in  the  aortliern 
extremities  of  the  map-area*  They  do  not  outcrop  within 
area  mapped  but  are  shown  on  map  64 5A,  Gordon  i^ke  South 


PLATE  XIII 


/ 

i' 

i 

Diabase  (5),  thin  Section  E  25, 

crossed  nicols,  X  60.  // 

;  / 
i  s 

!  I  ■; 

;  !  I 

The  rock  is  a  npi’mal  (ollvene)  augite- 
diabase  showing  typical  op^..itic  texture. 

Lath- like  crystals  of  labradorite  (light) 
shoTiring  multiple  albite  twinning  are  imbedded 
in  pyroxene  (dark).  Sc^t^red  crystals  of 
magnetite  (black)  also  occur  in  thefi  slide. 

■!  ')) 
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(plat©  I)*  131©  dyka©  are  about  fifty  feet  wide  and 

strike  in  a  northwesterly  direction. 

Under  the  microscope,  the  dykes  appear  to  be 
of  two  distinct  types,  A  thin  section  of  diabase  from 
the  southwest  part  of  the  map-aroa  shows  the  chief  mineral 
constituents  to  be  labrador ite  and  audits  with  minor 
magnetite  and  some  olivene,  Hie  chief  minerals  of  the 
dyke  rock  frc^  the  northern  part  of  the  map-area  are 
andesine,  augite  and  a  minor  amount  of  magnetite  without 
olivene.  Both  rooks  however,  exhibit  similar  ophltlc 
textures* 

^smlt_Por£h2rjr  only  intrusive  of  this 

type  was  found  abcmt  one  hundred  feet  north  of  the  large 
bay  on  tlie  east  shore  of  lurphy  Lake*  It  is  actually 
only  a  minor  ocourrenae  but  it  attracted  the  authors 
attention  because  of  its  unusual  appearance,  Hi©  width 
and  exposed  length  of  the  dyke  are  approximately  three 
feet  and  two  hundred  feet  respectively,  Ihe  Intrusive 
strikes  in  a  westerly  direction  and  dips  at  a  low  angle 
to  the  north* 

In  appearance,  rock  is  massive  and  fine 
grained  and  weathers  brownish-grey*  Microscopically, 
it  consists  of  andeslne  46^,  augite  35^,  magnetite  1^ 
and  olivene  1^*  Because  the  constituent  minerals  are 
relatively  unaltered,  the  rook  is  classed  with  the  late 
basic  intrusives,  Hie  texture  of  the  rock  is  porphyritic 
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with  augite  phenocrysts  occurring  in  a  fine  grained 
intergrowth  of  andesine  and  magnetite.  The  rock  con¬ 
tains  small  scattered  amygdules  consisting  of  aggregates 
of  carbonate  and  quartz.  Because  of  the  high  magnetite 
content  and  the  amydaloidal  structure,  this  rock  is  an 
unusual  type  of  dyke  rock. 


Pe^rogenesl^s 

According  to  Moore  (1944,  p,256),  the  Keeweenawan 
formations  in  Canada  may  be  arranged  as  follows  from 
oldest  at  the  bottom  to  youngest  at  the  top. 


Keeweenawan 


Gabbro 

Quartz  diabase,  norite  and  diorite 
(nipissing,  Sudbury,  etc.) 

^  Interbedded  lavas  and  sediments 

Killarney  granite 

Logan  sills 

% 

Olivene  diabase 


It  is  recognized  that  the  above  table  has  only 
general  application  to  the  late  intrusives  of  the 
Canadian  Shield,  but  strangely  enough  the  late  basic 
dykes  of  the  map-area  seem  to  fit  this  pattern  of 
events.  Although  the  intrusive  relationship  between  the 
two  types  of  dykes  is  not  known,  their  relative  altera¬ 
tion  Indicates  that  the  diabase  in  the  northern  extremity 
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of  the  mp-area  is  the  older  (djke  not  shown  on  plate  II). 
This  dyke  is  mad©  up  largely  of  andesine  (Abg^)  and  augite 
and  contains  no  olivene  {thin  section  B  26).  The  arKiesine 
is  considerably  saussuritiaed*  From  its  composition,  this 
rock  corresponds  to  group  (S)  of  Moore(s  classification, 
{quart^**diabase,  norite,  and  diorite). 

In  comparison,  the  other  diabase  dyke  which 
outcrops  in  the  southwest  part  of  the  map-area  (also  not 
shovm  on  plat©  II)  is  relati¥ely  tmaltered  and  appears 
much  younger*  ^Is  dyke  consists  chiefly  of  labradorlte 
Ab^  and  augit©  and  carries  a  small  amount  of  olivene 
(thin  section  1  25).  This  dyke  corresponds  to  group  (6) 
of  Moore class if icat ion  CollTene-diabase)* 

It  Is  not  Idle  intention  of  the  author  to  correlate 
the  ages  of  the  diabase  dykes  with  Moore* a  table.  It  does 
seem  Interesting  howOTor,  that  on  the  Canadian  Shield,  the 
younger  diabase  is  generally  more  basic  than  the  older. 
Insofar  as  this  thesis  is  eoncerned,  the  age^  of  Uie 
diabase  in  the  map-area  is  considered  simply  as  Proterosoic 
as  shown  on  Henderson*©  mmp,  Gordon  bake  South  (plate  I). 

With  regard  to  the  origin  of  the  late  diabase 
dykes,  their  widespread  occurrence  in  the  Horthwest 
Territories  and  elsa^x&re  on  the  Canadian  Shield,  suggests 
that  they  were  not  formed  in  extension  joints  due  to 
orogenic  compression.  Ihere  are  coE^3arativ©ly  few  places 
on  the  Canadian  Shield  where  there  is  evidence  of  orogenic 
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cc^ression  in  lata  Pracambrlan  time.  The  formation  of 
these  dykes  is  attributed  to  tensional  fractures  which 
extended  down  to  the  simatia  layer  of  the  earth *s  crust* 
This  probably  resulted  in  ^eat  lava  flows  of  the  plateau 
basalt  type  spreading  over  areas  of  the  Canadian  Shield* 
Such  lava  flows >  if  they  did  form  in  this  manner,  liave 
largely  been  stripped  from  the  shield  except  in  local 
areas  iSiere  orogenic  folding  (or  down  faulting)  has 
preserved  them  from  erosion*" 


y  ^  > 
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III  SfEUGTOHAL  AMD  EGOBOMIG  GEOLOGX 


GmmiAL  s^SATtimm 

In  a  rmiafcer  of  places  la  the  map-area,  field 
impping  indicated  small  displacements  in  the  contimiity 
of  marker  hods*  In  the  imjority  of  cases,  these  displace¬ 
ments  were  not  considered  as  Justification  for  assuming 
the  existence  of  faults |  suck  displacement  could  be  due 
to  sli^t  warping  or  to  differences  in  elevation  of 
steeply  dipping  beds*  Consequently  definite  evidence  of 
faulting  was  present  in  only  two  places  within  the  ump- 
area  (plate  II)* 

4s  a  ^le,  the  volcanic  rocks  are  not  subject 
to  intricate  folding*  However,  minor  crermlations  occur 
in  the  eastern  part  of  the  map-area,  within  the  contact 
zone  of  the  granodiorite  batholith.  Elsewhere,  only 
broad  flexures  are  present* 

Most  of  the  taown  gold-bearing  deposits  of  the 
mp-area  occur  in  shear  zones  but  several  consist  of 
mineralized  qimrtz  veins*  The  shear  zc^es  are  generally 
represented  on  surface  by  north  striking  linear  depres¬ 
sions  and  outcrops  of  the  sheai*  zones  are  rare*  sihere 
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exposed,  the  shear  zones  occur  within  relatively  Income 
potent  pyroclastic  beds  ^^Ich  also  trend  north*  There 
is  a  possibility  that  some  of  the  ahear  zones  are  not 
confined  to  pyroclastic  beds  down  dip.  This  factor 
could  have  an  li^ortant  bearing  on  ore  deposition* 

Tlie  quartz  veins  ax^e  of  the  fissure 

filling  type*  The  mils  of  the  veins  are  not  sheared  and 
the  veins  have  not  been  fcrand  In  pyroclastic  beds  but 
rattier  in  massive  recrystallized  greenstone  (la)  and 
granodiorite  (4)* 

A  detailed  description  of  the  isi^ortant  minea^al 
deposits  follows* 

mmK  TBJM 


The  Ft^ank  fain,  which  outcrops  in  the  eastern 
part  of  tlie  ^p-^area,  (plate  II)  strikes  north  S5  de^ees 
east  and  dips  about  TO  degrees  east*  It  is  a  bluish-- 
grey  quarts  vein  which  has  an  exposed  length  of  150  feet, 
and  width  varying  fr<m  5  to  6  feet*  vein  appears  to 

diagonally  transect  a  granodiorite  dyke  although  silici- 
fication  of  the  wall  rock  saakes  it  difficult  to  identify 
contacts,  lecausa  the  vein  cuts  the  granodiorite,  there 
is  a  good  possibility  triat  tlie  vein  minerals  are  directly 
I'elatad  to  yotirxger  granite  exposed  about  four  miles 
to  the  southeast  (plate  I)# 


PLATE  XIV 


FR4NK  VEIN 


Tlie  picture  was  taken  a  few  days  after 
the  discovery  of  the ‘Frank  vein.  May  1947  and 
before  trenching  or  stripping.  The  vein-quartz 
(light)  is  easily  dlstin^^uished  from  the  green¬ 
stone  country  rock  (dark).  Visible  gold  occurs 
at  a  number  of  places  along  the  vein. 
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Arsenopyrlte  Is  the  commonest  sulphide  present 
in  the  vein,  chaleopyrite  occurs  in  lesser  amounts.  Native 
gold,  coarse  enough  to  be  seen  by  the  unaided  eye,  occurs 
in  mny  parts  of  the  vein. 

A  number  of  trenches  were  blasted  in  the  vein 
at  close  intervals  to  provide  fresh  surfaces  for  sampling. 
Sas^ling  indicated  an  average  grade  of  0.36  ounces  gold 
per  ton  for  a  length  of  115  feet  and  an  average  width  of 
4^  #  3  f  ee  t  • 

Eight  shallow  diamcmd  drill  holes  proved  the 
downward  extension  of  the  vein  to  a  depth  of  45  feet* 
Assays  of  drill  core  intersections  were  similar  to 
surface  sampling  re  stilts* 


MURPHIT  ZOm 

file  Murphy  ^one  outcrops  about  1,000  feet 
northeast  of  llurphy  Lake  and  extends  north  along  a  muskeg 
filled  depression.  exposed, the  zone  is  about  300 

feet  wide,  fhe  Murphy  Zone  consists  of  schistose 
agglomerate  and  tuff  containing  bodies  of  whit©  quartz 
and  carbonate  up  to  twenty  feet  wide.  Ihe  schistose 
material  is  well  mineralized  and  is  marked  on  surface  by 
a  gossan  layer  several  feet  thick*  Small  amounts  of  fin© 
gold  my  be  panned  at  intervals  across  the  entire  width 


of  the  zone* 
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Th&  quartz-carbomt©  bodies^  which  probably 
ccmstitut©  a  third  of  th©  volum©  of  the  zone»  have  a 
sli^t  rusty  appearance, 

20 ne  was  diamond  drilled  and  a  fairly  ccaa- 
plete  core  was  obtained  across  the  section*  Schistose 
bands  are  highly  impi»0gnated  with  arsenopyrit©  but 
quartz-^carbonate  bodies  are  practically  barren  of  mineral¬ 
ization*  Most  of  the  core  assayed  trace  of  ^old.  However, 
a  section  of  core  8  feet  long  and  another-  3  feet  long 
assayed  0,06  ounces  per  ton*  Another  section,  1,6  feet 
long,  assayed  0,09  ounces  gold  per  ton, 

MM  zom. 


Ihe  Mar  Zone  outcrops  1,500  feet  due  east  of 
til©  centre  of  Murphy  Lake  (plate  II}.  liie  2on#  consists 
of  a  sheared  basic  tuff  band,  about  ten  feet  wide, 
between  a  Massive-  flow  on  the  east  and  a  pori^yritic 
pililow  lava  on  fee  west*  Small  lenses  of  quartz  are 
proBont  and  where  ©xpoaed  probably  constitute  fifty  per¬ 
cent  of  the  sorao*  quartz  is  well  mineralised  witai 

arsenopyrit©  and  some  gold  but  me  schistose  mterial  is 
only  slightly  mineralized,  The  mne  was  traced  2,000  feet 
northward  on  strike  by  intermittently  spaced  diamond  drill 
holes*  Several  narrow  sections  assayed  from  0*03  to  0,09 
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oimces  gold  per  ton.  Ono  section,  near  the  southern 
exposure,  assayed  0.58  ounces  gold  par  ton  foi*  a  core 
length  of  one  foot. 


CAM  ZOIIE 

Cam  Zone  cnitcrops  200  feet  southeast  of  the 
caj^  on  Murphy  Lake,  fhe  sons  strikes  north  and  follows 
the  contact  between  a  chorty  tuff  band  on  the  west  and  a 
mmsBiro  lava,  flow  m.  the  east,  fhree  drill  holes 
intersected  the  mno  at  internals  of  approximtely  400 
feet  along  strike*  Drill  core  intersections  of  the  son© 
consisted  of  sheared  tiiffaceous  rock  with  well  mineralised 
quartz  strinsers.  Bo^  pyrlte  and  arsenopyrlt©  were 
present  in  the  stringers.  A  on©  foot  cor©  section  from 
th©  most  southerly  hole  assayed  0.17  otmcea  gold  per  ton 
and  a  similar  assay  was  obtained,  from  a  drill  hole  about 
four  huiKired  feet  BOrtli.;: 


■Ho- 


>tr^  i'it' 


-■#  -  .X 


■>  !^''  i' 


-,  :  ^'OT  ^Vi~  lo  ’  ■•‘■^ 


'  ■:% 

'  -? 


#»,.  wmvT  .acC 

..  i-->i  >T;5'^.  ; 


■'  '^V. 

;rK;  *f^.I»  ^  9iM»0 


~.'t 


eft?''® 

:  c-iir 

iX!^?  \ 

'•■^'  f'^'A--;:»tol  Sa-aaoB  <^.'  ^'''',;.r -sw^irc 

XU-^'  .■  :  i-' 

' -M':  _i,VsC-  ^  ■'  .  . 

.,;  ■ ,.  r;'  r%^  ■  xi t't: tix^^'T.s  Nm  rUpv.  . 

^  y.-»’;  ■filin'  uf 


':  »  'ftia'  -  y 

•U  ^ 


-;:^4aSl  entj 


i4  ■  -C/  V 


,  f* 


'^.v^tfc.,  .,  J  ,  5<,>^,  ■  .vvj-'-A.,X  IHOf 


FV 

fe' 


’ft  'PSL 


ST"^ 


'•  I  i'  ■  :r'- /i^'r.'  "  •  "."i  .  "  ■«•  .•'.■  ‘  ■ 

.'Sift  ;.>■' iv  •■■  ■■  '  ■  .■•■  •!^?  :!fe=^  '"  ..•"‘‘-v-  -:  .•  ,'■'•■,1.  .  ■..  • _  ■  -  iW-'M 

-  -  "-;.■  >rj' '  .  '-■'.  '•  '  ■  ••  '.  '?. 


-59- 


IV  REFEEHIiCES 


Ailing^  H»L*  (1926)  The  potash-*soda  feldspars. 

Jour*  Geol*,  vol*54,  pp* 591-611* 

Eallej,  E*B*  (19*56)  Sedimeutatlon  in  relation  to  tectonics, 
Geol*  Soc*  Am*,  Bull,  vol*  47,  pp,1715-1725, 

Billings,  M,F*  {1942)  Structural  geolog^T,  Prentice-nall, 
Hew  York, 

Buddlngtcn,  A*F,  (1S26)  Sutossarine  pillow  lavas  of  south¬ 
easter  Alaska,  Jour*  Seol, ,  vol,34,  pp, 824-828. 

Cairnes,  C*E*  (1948)  for  fee  preparation  of 

geological  maps  and  reports,  2nd,  ed, ,  Geol, 

Surv,  Canada* 

Chudoba,  E.  (KennedY,  §•%►}  1955  Se  determination  of 
the  feldspars  in  thin  section,  Murb;^,  London, 

Cooke,  E,C,  (1946)  Casiadlmn  lode  gold  areas,  0eol.Surv* 
Canada,  Ee»  Oeol»Ser,  Ho,16» 

— •— — (1948)  Back  to  Logan,  Soy.Soo*  Canada,  ¥ol, 

XLII,  PP.2S-40, 

Daly,  B.A.  (1933)  Igneous  rooks  and  the  depths  of  the 
earth,  McGraw-Hill,  Sew  York. 

I3ana,  E.S.  (1911)  Ihe  systera  of  alneralogy  of  James 
Dwi^t  Dana,  6th  ed.  Wiley,  lew  York. 


;■.,  .  V'  '^»- 


>.r.  ' 

■'  j’’  ’ "  ■•'  -•  '■'  ■  *■  I,  ^  •  i'  i"'  '■‘•■n* 


■...*%iP 

. 


4 


r  v^iJy 


-  ■  '  ■'-  :,  y 


>/')V 


-I' ■■!-  ■!= .-  ^-r-V  ■V'jf 


. V"-.:'  ',.,y-''s.  ■■  ■  ‘  V.  • 

.-^.V  -V^-  -  '  •  ■  ."  ■  ■'■'  ■  ■  ;,  ..  ^ 

■_  ■.  -  ■ ,  '5^  ■  ^  .  . 


a«i!  ^miMA 


IS'’' 


,^eXi'4i^. 


;.-  si  a# :  fe*  ■•:  .■  ^ 

■_.v  ^  3  ■  .  ■ 

"  .  -  /  .  -  '  C"-  '  ^  ''■■ 


ivp,  ..-vC 


-  -»^ 

•^*  ■  .-J  /.  .  ^ 


'  '•’▼•  v>-  .  •  ••■  •  '•■  ’  ' 


i  ■  •  ^. 


} 

7  o 


■  -.  . '■■'.:i’;W7;v  ^10  .  t  ■  ’ 


'i'  >  L 


.V--  .a>««  .  ‘--’f  y-' 


' ''.f--  ii;-' c  -i'  sd-i 


s-r  ■  '/’ ■  -".  ^  •'  -■'  ^  v‘:',:e^ 

^  .  '■§-.■  ./f  ^  ..■■■;^ 

•  >  .?'‘'^-‘‘f  ISRj^Tr  -tip  .  n^tj^  :^r^J.wCi  '■ 


-60- 


Folinabee,  (1947)  Preliminary  Lac  de  Grasj 

Hoi’thwest  Territories,  aeol*Surv.  Canada, 

Paper  47-5# 

(1949)  Lac  de  Gras,  Korthwost  Territories, 
Geol.Surv*  Canada*  Map  977A. 

Fortier,  Y#0*  (1^47)  Eoas  Lake,  llorthwest  Territories, 
0eol*Siirir*  Canada,  Paper  47-16* 

Orout,  F*F*  (ItSd)  nsa  of  calculations  in  petroXogj, 

Joiir,  aeol*,  ¥o1*M,  pp*6ia-56S, 

«-^(.X932)  Petrology  mxd  petrography,  MoOraw-Hill, 
Sew  fork* 

Marker,  A*  (1904)  Hie  Tertiary  igneous  rocks  of  Skye, 
ledderwick,  Glasgow* 

(X952)  letaaorphism,  Methuen,  London* 

Hatch,  F*H*  and  ifeXla,  A*!*  (1937)  Hie  petrology  of 

igneous  rocks,  9th  ed.,  Allen  mid  Lnwin,  London* 
Heinrich,  E*W*  {1946)  Studias  in  !^e  mica  group.  Am. 

JoUT-*  So*,  ¥Ol*  244* 

Henderson,  F*F*  (1939)  Beaulieu  Ri^er  Area,  Northwest 
Territories,  Oeol*  Surv^*  Canada,  Paper  38-1* 

— -(1941)  Gordon  Lake  south,  iartiiwest  Territories, 
Geol*Surv#  Caimda,  Map  6454* 

*. — - — (1943)  Hackay  Lake,  lorthwest  Territories, 

Geol*Surv*  Canada,  Map  73SA* 

.•.•*(1945}  Stoacture  and  seta^rphism  of  early 
Preeambrian  rocks  between  Oordcsn  and  Great 
Sla¥@  Lakes,  iortliwest  Territories,  Am.Jour* 

Sc*,  vol*  241,  pp*430-446* 


•S' 


_.  ■  v.^  -i^.^B^  .  ■  ■  * 


'^;i' 

S=^ 


(£i  «^i”."J’ 


-V  .:  . 

\  .  --  •  -•■  .-yX; 

.^^‘'  '  ■■■  ■'.;■•>■- 
i:^^-  rs.  ^  '■  f  ..  . . 


'i*:v 


w  'ti  •^'•’  ■ 


?n 


J-'  '"■  ,  . 

'•••tW 
.-  > 

y/-C;  v  .  /  4t•^^•■>#l^^^^,v|: 

: '■  'ij®;  ■  ■’  - - 

;-  V-  '■  :"^  5-  >  ..  .  ■  Z^'- 

;■  :|-v^Irr^''"^'' ■  :  --.Jr,  ,^ ..  .. 

'  ■  ■  ..-  ■--■•  -  ^ " ’'\^'X  -  ....''VO 


■ 


-  *  V 


-ix  ■U''' 


/  >  :-U"i  ^  } 


'  "  v:  y-.-y 


^■jx.  ii- 


-61- 


111©  western  Canadian  Shield,  Roy.Soc* 
Canada,  vol*  XLII,  pp*41-53. 

j  Yellowknife  Area,  Horthweat  Territories, 
G©ol«S\irv,  Canada,  Paper  48-17, 

Holmes,  A,  (1921)  Petrographic  methods  and  calculations, 
Ifurby,  London, 

Principles  of  physical  geology,  Helaon, 
Bdinbur^, 

Johannsen,  A*  {1931)  4  desoriptiv©  petrography  of  the 
igneous  rocks,  vol,  I,  University  of  Chicago 
Press* 

3^032)  4  descriptive  p#tro©^^phy  of  1^©  igneous 
rocks,  vol*  II,  tiniversity  of  Chicago  Press* 

for  the  microscopic  determina¬ 
tion  of  rock-foming  minerals  and  rocks,  2nd  ©d,. 
University  of  Chicago  Press* 

A  descriptive  petrography  of  the  igneous 
rocks,  vol*  IV,  University  of  Chicago  Press* 
Jolliffe,  {10311}  Yellowknife  Bay  -  Prosperous  Lake 

Area,  Horl^west  Territories,  Oeol*Surv, 

Canada,  Paper  38*^21* 

Hare  element  Minerals  in  pe^ttltes, 
Yellowknife-Beaulieu  Area,  lorthwsst  Territories, 
0©ol*Surv*  Canada,  Paper  44-12* 

Kay,  a*M,  {1942}  Developsent  of  the  northern  Allegheny 
synclinoruB  and  adjoining  regions,  Oeol*Soc* 

Am,,  Bull*,  vol*  53,  pp*1601— 1658* 


-..  '■  X '"x'v  ^u•  tMl[?|i3t.;-  ,. 


^  '  Z,  ,...,  ,  ., '  vv^-  p.  .  m 

'  .  ;  ■  ‘  -'  ,  pv-:  .'f  vjc 

■-■•  -  -•  ■  ."'Pi;" '  -v  •,s*l  '  - 'v^  •  "  '  '  '  '"■■■■'' 

.-ijfi®-.: 


•  -  "■.  •  -  ■  ■  ■  ’"  .■  '  . 

-  ^  i-  '^’TX  f  ^  i  'ih^l  s  f#  '  C  w: -  - 


=:-:i-;-l  ■  - 


:.  .p' ■,  .  ,  ■  '  ''"  '  " 

ip"^’’  -  ,;, ■■■  .  . ,  *;;p  '■'  ■  ■  '  ■'’■■■  _^-- 

tr  ■ 

■'a^  ‘„*^",  _',7,  ■  -  ■■:■•■''.  ■  ;'■■ 


i 


-■  *^"*^?rr,?'i:j  itir  !u:.A'2SitSai.'S'fw*»j;'"  'V3:38,{s.'fi^i.}"-.~is— --* 

■  ....  ■•^•:y  .£  .  •  '  >•  :f  “  --.  .  V..-.  ■■■  ■  -  'X 

^  .  y  «  ^^aP 


62- 


Kesjp,  J.F*  (1911)  Handbook  of  rocks,  5th  ed..  Van 
Hostrand,  Hoar  York* 

Kidd,  D«F*  (1956)  Has  to  Croat  Bear  Lake,  Northwest 
Territories,  Geol*Sni^v*  Canada,  Mem.  107. 

Knopf,  A.  (1956)  Igiieous  geolo^^y  of  the  Spanish  Peaks 
Hegion  Colorado,  Geol.Soc.Ara. ,  BulL,  vol.47, 
;■*«■■■  pp.l7a6-I7S4* 

Larsen,  B.S.  and  Beraan  (1954)  The  mlcrosooplc  determina¬ 
tion  of  nonopaque  minerals,  2nd  ©d.,  B.S.  Geol. 
3urv.,  Sull*  840*: 

Larsen,  E*S.  (1940)  Fetrographic  province  of  central 
Montana,  d^ol*  Soc.Am.,  Bull.,  vol*51, 
pp.a87-94a. 

q94a )  Battiolll^  and  associated  rocks  of  Corona, 
Elsinore,  and  San  Louis  Hej  -Quadrangles, 
southern  California,  Geol.Soc.Am. ,  Mem.  29# 

Lord,  G.S.  (1941)  lineral  industry  of  the  Northwest 
Territories,  Geol.Surv*  Canada,  Mem* 250* 

Moore,  E.S.*  (1944)  Elementarj  geolo^  for  Caimda,  Bent, 
Toronto* 

Officers  of  the  Geological  Survey,  {1947)  Geology  and 
©concmic  minerals  of  Canada,  5rd  ed*,  Geol* 

Surv*  Canada,  Ec.Geol.Ser*  Mo,  1. 

Petti Jtdin,  F.J.  {1943}  Archean  sedimentation,  Geol.Soc* 
Am*,  Bull*,  vol*  54,  pp*925-972. 


#i»>*  '  V''  ■  ’,  ;  ''  ■ 


-  4 


V# 

i  ■' 


'•,-  ■■  ■;»■■•■■■•  ^T  -, 

■  .,  a  »  ^■'''  ’-  ' 


■•*>«  ■  ‘  ■>■  ,v. 


£. 


P^'.r-' 

(f-'  ■  ■-..•i 

f/i?-  r’i  ^l'' 

:. '^.'i-T  - 1  *  - 


*.‘,f 


<V-.:s.  /i.-  .t. 


k  ft^: 


■ft.; 


li. , 

• 


i  -■->■.■>■*  -.r  ■  ^  -  -  '  t: 

ly  .^  rv;vS^  -,  ./  •v..i3tPSS»-  i{'i.tx)  >  -;.s 

v'V"'?,.  ■-  *'-4^.9:.*^'  ^  ■%  ..  .r, 

:/:  'C^  ■  «ti5£ 


f.' 

'  *J'  V  :«*■'’■'*■**-*  -.' 


'  ■%.  I  ■*“ 

;:--‘-;-'2^^?,0ff-';  -Z,^  •■\.;-':9lHt;yie‘s“n»..<.  M  .E.a'.k.iKZcoM 


il^V 

K 


wlria^lDO^ 


ikftbaa  --.mw-'i.  ^  cUQXi 


-63- 


Hogars,  and  Kerr,  (1942)  Optical  mineralogy, 

McDi^aw-^Hlll,  Hew  York* 

Turner,  F*J*  (1948)  Evolution  of  the  raetamorphlc  rocks, 
Geol*Soa*Am*,  Hem*30* 

Tyrrell,  (1926)  The  principles  of  petroloe^y, 

Methuen,  London* 

finchell,  A*l*  (1933)  Elements  of  optical  mineralogy 
part  II,  3rd  ed,,  Wiley,  Bew  York. 

«^^*(X937)  Elements  of  optical  mlneralosy,  part  I, 

3  th  0d*,  Wiley  ,  Hew  York* 

Wiseman,  (1934)  Hie  central  and  southwest  Highland 

epidiorites,  Creol*Soc^^  London,  ^^art*Jour*, 
vol*  10,  pp*3M-417, 


r:c^  f.:}-  '  ‘  ^ 


^fcr 


Ai*¥  ,,  r,  .  '  .  i 

-  T.  '-  r;-'?,  J,  ■  . 


'i.i 


■: 


■  -  ■  -■'  .-•  y  -:^'- 

■  v/>  . : 


.;;;p :' 


;a?ik 


-64- 


V  APPENDIX  A 


PETROGRAPHIC  DESCRIPTION  OF  THIN  SECTIONS 


Colors  of  hand  specimens  were  determined  by 
comparison  with  a  rock  color  chart  based  on  the  Munsell 
system  of  color  identification*  This  type  of  chart  is 
distributed  by  the  National  Research  Council,  Washington, 
D.C*  The  Mimsell  numerical  designations  are  given  for 
both  the  fi’esh  and  weathered  rock  surfaces. 

The  composition  of  tPie  feldspars  was  deter¬ 
mined  by  immersion  in  an  oil  of  known  refractive  index. 

A  standard  set  of  lEimersion  oils  was  made  up  of  various 
proportions  of  medium-government  oil  and  halowax  oil. 

The  set  consisted  of  thirteen  oil  mixtures  with  index 
intervals  of  0.005,  covering  the  complete  range  of  the 
feldspars  from  1.520  to  1.580.  The  index  of  the  oil 
mixtures  was  determined  with  an  abbey  refractpmeter 
using  sodium  vapour  light.  The  work  was  carried  out  at  a 
room  temperature  of  24®C  t  1^.  Determination  of  the  com¬ 
position  of  th©  plagioclase  feldspar  by  this  method  is 
estimated  to  have  a  maximum  possible  error  of  ±  2$  alDite. 
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In  classifying  the  metamorphic  rocks,  the 
terminology  is  based  on  that  used  by  A.  Marker.  In  the 
case  of  igneous  rocks,  reference  was  made  to  the 
terminology  used  by  both  P.  Grout  and  A.  Johannsen. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


e  Collected  September  1947 

lector  ^  H  ^  E<ile 


FIELD  NOTES 

Occurrence:  DIKE  (offsheot  from  batholith) 
Question: 


Specimen  No.  E  1 
Locality  Caoeron  ^Iver 
Reference  Volcanic 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  mdhm  gmf  w.s.  light  grey 

Grain  size:  eOarSO  3*5 

Texture:  lii©qiilgra«!alar  (serial) 

Alteration: 


Miineell 

f.s,  m 
w,».  JI7 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  gl^liltlO 

Structure:  original  maSSlW  secondary  ®Ortar  StrUCture 


'RIMARY  MINERALS 

% 

SECONDARY  MINERALS 

METAMORPHIC  MINERALS 

% 

% 

Essential 

Alteration  products  (z) 

edaolase 

50 

serlcite  2.5 

otash  feldspar 

11 

hMoUnlte  ^  0.5 

oarta 

24 

oblorlt©  <  0.5 

l©ucer©fi0  0.5 

I^arietal  (x) 

ilotit© 

11 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

i^rtar  coiisists  of 

iLCcessory  (y) 

sorioite,  blotlte  slpM 
ermh^d  foldapar 

oarboimte 

IMitlte 

<0.3 

ICIAL  FEATURES: 


i  Sodacla8«i  coaposltion  AtJmJ  et*«^ral  to  BuSshedral  foraij  soasmbat  altered  to 
•rlcltas  ffiKtinetion  a^le  fres  sone  at  right  angles  to  010  »  13°}  oxtlnetion 

bgle  In  sootloB  noraal  to  B.S.i.  frors  2  to  010  S  11°}  Indices  JJg  s  1.541,  Rp  •  1.532 


ii 

(ossification  Blotlte  .  Sodaclase 


GraiKJdiorlte 


PETROGRAPHER 

F.  W.  Edie 


;.'V' Ai..  ■ '  .  ;  '  '.'.v''  ‘  ' 


■!r-f. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


teCoUected  ^eptasiber  1947 

lector  j;, 


FIELD  NOTES 

Occurrence:  <^k® 

Question: 

HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  sa0diti22  gmj  w.s.  light  pii^i®h  grey 

Grain  size:  I  nm.  ifi  fim  grained  groundrnaes 

Texture:  perphyriti© 

Alteration: 


Specimen  No.  JJ  2 

Locality  Caoeron  Plver 
Reference  Volcanic  Belt 

Nr.T. 


l^unsell  No. 
f.s.  m 
W.8.  5tP7/l 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  porphyrlti© 

Structure:  original  mmim  secondary  jjojjq  developed 


’RIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

% 

Essential 

fodaolase 

50 

©erlcite  7 

lotash  feldspar 

10 

feaoliaite  1 

^oartz 

parietal  (x) 

25 

le^icoxem  1 

^iotite 

6 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

felted  latergirowth  ©f 

Lccessory  (y) 

feldspar,  qiiartsi, 
feiotite,  serlclte  etc*  - 

carbonate 

^tlte 

inenite 

^  1 

1  . 

90$  of  rock 

5CIAL  FEATURES: 


Sodaelases  eompositlois  eoi^idembly  altered  to  serieit©  and  kaolinltei 

indices  %  z  1.542,  l|>  *  1.533. 

■^^henoerysts  *  sodaclas©  ♦  X0$  of  stsck 


1! 


IISSIFICATION  Blotlte  -  Sodaclaeo  -  Cranodlorlte  ’’orphyry 
I! 


PETKOGRAPHER 

y.  V.  Edt« 


V^;:-^i;'!vt3  H?  vvimmsi^ma  ,. 


V#H. 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


te  CoUected  194? 

lector 

FIELD  NOTES 

Occurrence:  tUff  b©d 

Question: 


Specimen  No.  E  3 
LocaUty  Cacieron  Vivr 
Reference  Volcanic  Belt 

'i.W.T. 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  gmf  W.s. 

Grain  size:  f|||t 

Texture: 

Alteration: 


light  oliv«  grey  f^inaell  ‘To. 

f.8.  H3 
w.s.  5T6/1 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  orsmtall^blaetl© 

Structure:  original  Stratiflod  secondary  ©lightly  SChtStOfie 


PRIMARY  MINERALS 

SECONDARY  MINERALS 

METAMORPHIC  MINERALS 

% 

% 

% 

Essential 

Alteration  products  (z) 

l®aeoK«t»  2 

mica 

45 

^  1 

aodeslne 

15 

quarts 

B 

Varietal  (x) 

1 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fim  gmimd  iutergrowth 

quarts 

30 

Accessory  (y) 

of  qtmrta 

ppTrbotit© 

ilmeolte 

mica 

iCIAL  FEATURES: 


||  eotipofitlo©  if  s  %33^$  %  S  1#550# 

I  Micai  appeer®  to  mtf  ia  from  pal©  ermn  ©ericite  through  to 

rfreenlBh^grey  to  htotite* 

‘  The  rook  appear®  to  h®  hlffely  oilloified*  In  certaio  areas,  the  feldspar  has 
jbeefj  eomplet^ly  replaeed  %  quarts. 

i  The  term  orSfStalloblattlo  refers  to  a  completely  recrystallised  texture  which 
■Is  I30B  porphyrltie. 


IssiFiCATioN  Altered  Aeld  ?«ff  {QmrU  -  Biotlte  -  Sehlst) 
II 


PETROGRAPHER 

F.  W.  Fdie 


S A  ':/TA3.?f3IV:Fi: 
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UNIVERSITY  OF  ALBERTA 

I  DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


jate  Collected  S©p^©8ltj©!*  Specimen  No.  K  4 

j)llector  B#  W*  Kdle  Locality  Cacteron  river 

Reference  VolcaniC  Belt 

1.  FIELD  NOTES  *.  •  . 

Occurrence:  flow  breeela 
Question: 


I.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  gre@n%Bh  grey  w.s.  light  olive  grey  to 

‘  Grain  size:  mAlm  ^rallied  mm.  greenish  grey 

■  Texture:  imquifranulsir  i serial) 

Alteration: 


rjnnsell  Tto. 
f^s.  5ar3/i 
W.8,  5T6/1  to 

5QY6/1 


[  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 

Texture:  ofystallohlastio 

Structure:  original  WilCUlar  secondary  ©OhlStOSe 


t  PRIMARY  MINERALS 

Essential 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

andesine 

fo 

quart* 

5 

leticso!gefio  1 

ehlorite 

20 

actlnolite 

5 

clinoasoislte 

2 

|j'  Varietal  (x) 

biotite 

^1 

11 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

1 

chiefly  fine-  grained 

1  Accessory  (y) 

li^  with  numrom 

carbonate  -  trace 

1  llinenite 

a 

l^lkllltle  Imsluslon©  of 

hesiatit©  -  trace 

1 ipatite 

cfelori'fce 

1  titan! te 

PECIAL  FEATURES: 


^i|  Andesims  eompositlon  ashedral  fomi  ii^ices  • 

I  8g  2  1.556,  Ip  s  1.44^. 

Acti!W3Xitef  flbrotjp  in  lontleolar  quarts  an?ygdules|-  pleochrolsm 

'''■  light  olive  green  to  |:?al©  gr^s|  I  on  C  S  1?^* 


ClinosBoieltes  radial  agfrefatesi  sors©  seetions  show  afoivjnaal  blue  Interference 

«olor. 


IIASSIFICATION  {AnflesiBe  -  Quarts  -  Chlorite  -  Schist) 


PETROGRAPHER 

B.  W.  Kdie 


'’‘!}f«it(3i^avftK!  (iM*,  yiK«o3ra,‘sio  ’rjjajOTft'Jwi  ' 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ate  Collected  f  eptember  1947  specimen  No.  E  5 

jUector  F*  W*  I-die  Locality  CSimTOn  FlVCr 

Reference  Volcanlc  Belt 

I.T  rr 

I.  FIELD  NOTES 

Occvirrence:  pillcjTOd  lava  flm 

Question: 


I.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  m^ixM  ollvi»  grey  ?->unsi&Tl  fk). 

Grain  size:  '  f,f, 

Texture:  |00ri«l)  10T5/T 

Alteration:  * '’  *  ' 


1.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
j  Texture:  pOrpl'^’^blaSttO 

I  Structure:  original  secondary  SaaKSiva 


PRIMARY  MINERALS 

SECONDARY  MINERALS 

METAMORPHIC  MINERALS 

1 

^Essential 

% 

% 

Alteration  products  (z) 

ollgocl.aB© 

h 

hornhlendo 

30 

leiscoxen®  1 

chlorite 

15 

blotite 

4 

cllnoaoislt© 

^1 

Varietal  (x) 

j 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

chief Ij  fliie  gmlmd 

oligoclaee  with  poikilitle 

quarts 

1  Accessory  (y) 

imlMdom  of  chlorite 

iliaeuit® 

5 

jiPECIAL  FEATURES: 


Cligoclaaes  coafOiiliOB  Abgj^i  formt  %  Z  1*545 »  Sfp  Z  1*53S, 

Horniblensd®:  porphiwblasttg  foms  2  on  C  *  13®;  pleochroi®m 

X  z  yallcr:3'ish'»gr0©n|  T  *  olive  %  z  blmi®h  greea* 


f 


IcussincATioN  Altered  AnflsBlte  (Oligoolase  -  Aaphtbollte) 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


|te  Collected  19^7  Specimen  No.  ]g  £> 

ilector  W*  !%di@  LocaUty  Cameron  Piver 

Reference  Volcanic  Pelt 

vj  m 

FIELD  NOTES 

Occurrence;  pillowed  lim  flow 
Question: 


HAND  SPECIMEN  DESCRIPTION 

i  Color:  f.s.  r^y  W.S. 

(Grain  size;  gSTBlEKSd  1  am* 

Texture:  imqxxigmmilMr  (oorlal) 

Alteration: 

I  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
I  Texture:  oryetailoblastio 

I  Structure:  original  |aD  ©vldUflC© 


^>:inseTl  r-To* 

f.s.  5crr3A 

5GT6/1 


secondary  Slightly  £5ChiStO©W 


(PRIMARY  MINERALS 

Essential 

'Varietal  (x) 

|L 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

lex^cmm  1 

hematite 

METAMORPHIC  MINERALS 

oligoclase 

horiiblende 

biotit© 

chlorite 

% 

55 

35 

2 

1 

It 

quarts 

3 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

flm  gmlmi  oligoelaBe 

pyrrhotite 

liAccessory  (y) 

oarbcnat® 

^1 

>  llMRlte 

4 

1  apatite 

:iAL  FEATURES: 


t  Ollgoclasef  eoapo»itlo«i  Ah^it  aishedml  fom$  indioe©  fig  z  1.551,  Hp  Z  1.544. 

^  enhedral  for«|  S  en  C  s  17^|  plsoehroism 

X  Z  ywllowish-gr^on,  T  *  oli^e^-grawo,  S  Z  bltil®h**gra©n. 

Quarts  3  occur©  as  as^gdules  with  fibrous  if^lusions  of  horubleudo* 


Russification 


Alterc'-l  Anrleeit®  (CllgecXaoe  -  Amphltjollte) 


PETROGRAPHER 

P.  Edie 


/f.iAfiw ;.■!«?«  aKA’fOOaOai;  -..  1  *.  ’ 


n  ,1  ;  .'ii 


■J 


-S'Wp 


''y  :  '-Mi tm 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


i«  CoUected  September  1947 
iiector  H.  W,  Edie 


FIELD  NOTES 
Occurrence: 
Question: 


Specimen  No.  E  7 
LocaUty  CameroH  River 
Reference  Volcanic  Belt 

N.W.T. 


massive  lava  flow 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  medium  dark  grey  W.S. 
Grain  size:  fine  grained  1  mm* 
Texture:  inequigranular  (serial) 

Alteration: 

MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  crystalloblastic 
Structure:  original  nO  ©videnC© 


moderate  vellowish-brown 


Munsell  No. 
f*s.  N4 
w.s,  10TR5/4 


secondary  maS  S  iv© 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

Alteration  products  (z) 

f 

lawsonite 

20 

1 

andesine 

35 

1 

leucoxene  1 

chlorite 

20 

1 

epidote 

15 

Varietal  (x) 

quartz 

7 

biotite 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

quartz 

chiefly  fine  grained 

carbonate 

Accessory  (y) 

andesin©  with  numerous 

orthoelas© 

inclusions  of  lawsonite. 

apatite 

lime  nit© 

3 

chlorite  and  epidote 

titanlte 

chlorite 

ilmenite 

’ECIAL  FEATURES: 


Andesin©:  composition  Ab^SI  anhedral  formj  indices  - 
Ng  2  1.553,  Mp  s  1.546 

Original  feldspar  and  ferromagnesian  minerals  have  been  saussuritized  and 
chloritized. 

Lawsonite;  composition  CaAlgSlaOio}  Identified  on  the  basis  of  relief, 
birefringence  and  association. 


RUSSIFICATION  Altered  Andesite  (Aralesine  -  Chlorite  -  Epidote  -  Hornfels)  pbtkogr^^ 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 


PETROGRAPHIC  DESCRIPTION 


^teCoUected  Septecsber  1947 

ilector  p.  w.  Fdie 


FIELD  NOTES 

Occurrence: 

Question: 


lava  flow 


HAND  SPECIMEN  DESCRIPTION 
Color:  f.s.  mdSiin 
Grain  size:  grained  I  nCU 

Texture:  ©cuigranular 

Alteration: 


W.S.  yollowieh  fTov  to  light 

greenish  grey 


Specimen  No.  ® 

Locality  Cftmsron  Pivor 
Reference  VolcanlC  Bolt 


?.^unool3  Po, 

I'.B*  !€> 

vt.B,  5Y7/1  5GT7A 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  erystallohlaotic 

Structure:  original  HO  OVidsilKSe  secondary 


slightly  schistose 


jPRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

|Essential 

Alteration  products  (z) 

j 

orthoolass 

quarts 

0 

40 

^  1 

mica 

epidot© 

50 

1 

Varietal  (x) 

I 

1 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

i 

'  Accessory  (y) 

chiefly  flse  grained 
intergrowth  ef  gmrts 
arsd  minor  amotmt  of 
orthoclas© 

carbonate 

IpECIAL  FEATURES: 


Blcai  varl®8  from  pale  green  eerloite  lihrough  to  greenlsh-srey  to  poddleh-brcsn 
blotitei  deijse  acprepites  of  ecrtelte  are  probably  j:«uedoiaorph8  after  original 
phenocrysts  of  ort.i*oela0#* 


IIASSIFICATION  Altered  tl^rcllte  (Cmrta  -  Eiotite  -  Serlcite  -  Schist)  p^^trogh^ 


.  . 'S'' 

U ^'' v'?\' ^ "^V  ^^«V'^^uT)^^'■'^'%  S  ■;' 


Kei"'^a3C?3  :;::4H^A5IOOHT^«  • 


.  i::, 


t:.' 


;V'., 


;nc/ltos»'iij 

i^.  ljawD:;T3' 

■  '^  •:  ■  !i''>i','4:i''^’'i’.:3  -*A  ‘  ''>^<^3?^ 

>  i:-f?;k  niwiD[^3 


a^lW 


JK*C^3.U  ' 


j'M, 

.7^ 


:-:l/V, 


'.  .^  -  ■  ■  %^i 

'  ..  A;,;  . 

rn^  ‘^  ■ 

y  ■  "  ’ 

yk  '‘kmii' 


} 

5i«*ahJ®!' ' 


■f,,'|*/tinT 

-/sI'|;av,-4'4  •  ■ 

^7„;,i,  iki  ® 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


i|e  Collected  X94*7 

Hector  1.  miB 

I  FIELD  NOTES 

I  Occxirrence:  tt^ff  bed 

(Question: 

HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  W.S.  f|re:flsh  oliv0-??r©en 

[  Grain  size:  I  Isa* 

I  Texture:  Ic^ulgrarailar  (serial) 

f  Alteration: 


Specimen  No.  ®  9 
Locality  C<»>*9eron 
Reference  Vole^nir  I'eXt 


f70. 

f.e<, 

r.e.  5CT3/2 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
I  Texture:  eryetallebl^stie 

I  Structure:  original  no  eTidene#  secondary  UChistOfte 


(primary  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

lEssential 

Alteration  products  (z) 

hornbl«nfi« 

60 

[j^ 

letieoxe!^  ^  1 

andesin® 

?,0 

qnart* 

14 

blotit® 

^  1 

iVarietal  (x) 

|| 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

1 

fine  in^mrfrmth 

carbomte 

^ccessory  (y) 

pyrrohotitB 

llojenite 

6 

^ECIAL  FEATURES: 


.Andeolnex  formf 

li^ic©6  Wg  •  1*561,  s  1#553. 

Hornbleoc!©!  to  form$  Z  m  0  z 

pleoehrolem  X  *  t  Z  olive^grmn,  Z  Z  bXtiieh-grean. 


classification  -  Aias^Mbolite) 


PETROGRAPHER 

rdio 


aEiV' ¥l>Oai>^^  TVOT‘raif\:*T2Kl 

f  ■" "  '■■ .  '  ■.  ■  ■ 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


e  coUected  September  194^ 
lector  ^  ^  Bdie 

FIELD  NOTES 

Occurrence:  tujff*  bed 

Question: 

HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  grey  w.s.  light  olive  grey 

Grain  size:  fine  graiised  1  mu 
Texture:  inequigranular  (serial) 


Specimen  No.  g  iQ 

Reality  Cameron  River 

Reference  , 

Volcanic  Belt 

N.W.T. 


Munsell  No. 
f.s.  N3 
w.s.  SY6/1 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  crys  talloblas  t  ie 

Structure:  original  J30  QVid©nC0  secondary  slightly  SChistOSe 


PRIMARY  MINERALS 

essential 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

% 

biotite 

55 

leucoxene  ^  1 

hornblende 

7 

hematite  1 

labradorite 

30 

Parietal  (x) 

quartz 

5 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

Accessory  (y) 

chiefly  fine  grained 
labradorite 

carbonate 

pyrrhotite 

ilmenite 

3 

ECIAL  FEATURES: 


Labradorits;  composition  Ab^g,  aiobedral  form, 
indices  Hg  Z  1*563,  .  Mp  «  1.560 

The  rock  appears  to  have  an  unusiiall.y  high  percentage  of  biotite.  This 
probably  indicates  that  the  rock  was  partly  or  wholly  made  up  of  sedimentary 
material. 


Altered  Greywacke  or  Tuff  (Biotite  -  Labradorlte  -  Hornfels)  petrographer 

B.  W.  Edie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


Ii;e  Collected  September  1947 

1 1  lector 


Si  FIELD  NOTES 
I  Occurrence: 

Question: 


agglomemte  bed 


Specimen  No.  K  U 

Locality  Caoaeron  River 
Reference  VoloanlC  Belt 


i'  -HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  darfe  gre#ui®h  w.s.  dai%  greenish  prey  and 

Grain  size:  medii:a3  grained  Mi#  moderate  brown 
Texture:  lae^ulgrarmlar  (serial) 

Alteration: 


Sunaell  No. 

f.o.  50T3A 
w.s.  5CT4A 

5WV4 


I  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 

Texture:  erystalloblastle 

Structure:  original  fjjj  evldsiiee 


secondary  ©light ly  SehlctOSe 


j  PRIMARY  MINERALS 
ilEssential 


Varietal  (x) 


’Accessory  (y) 

\liaenlt0 


SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

/o 

Alteration  products  (z) 

hornblende 

65 

biotlte 

4 

leucoxene  ^  1 

quart* 

18 

labradorite 

10 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fine'  grained  intergrowth 
of  quarts  airsd  labradorite 

I^ite 

SCIAL  FEATURES: 


Lateidorites  a^sedral  formi  few  erys talc  show  multiple  alblte 

^twlnningi  imm&  M  »  %  *  U55B. 

!ik»mblencles  euhedral  to  subhedral  forS|  Z  on  Q  • 
ploochroiss  X  *  yellowish-ireen,  t  s  olive-green,  Z  s  blulsh-greeni  brownish 
Sfinsages  within  the  hornblende  represent  ir^lplent  growth  of  biotlte* 


Basaltic  Agglomerate  (Labradorit©  -  ...  v 

AssiFiCATiON  Amphibolite) 


PETROGRAPHER 

R.  W.  Edi* 


>  rnanstvfSny  '  ■ 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


te  Collected  September  1947 

Uector  B*  W»  Edie 

Specimen  No.  E  12 

LocaUty  Cameron  Fiver 
Reference  VolcaniC  Belt 

.  FIELD  NOTES 

Occurrence:  agglOESSlSPate  bed 

Question: 

.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dsTfe  greeulsh  grey  w.s. 

1  Grain  size:  flfS©  gmimi  Im. 

1  Texture:  ii^uigramilar  (serial) 

1  Alteration: 

Punsell  lio* 
f.s,  5CST3/1 

w.B.  505A 

f  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 

||  Texture:  erystallcblaetic 

1  Structure:  original  HO  evl4©I3Ce  secondary  aaSSlve 

PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

!  Essential 

/o 

Alteration  products  (z) 

hornblende 

/o 

45 

labradorite 

40 

biotite 

4 

quarts 

5 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

firm  grained  intergrowth 

Accessory  (y) 

1 

©f  feldspar  and  minor 
amount  of  quarts 

ilfaenite 

6 

IPECIAL  FEATUEES: 


iabradoritot  for^j 

indioes  %  «  Wp  s  1*556* 

Horidiliiisdet  ©ubedrml  to  msbfeedml  fom$  S  oa  C  «  17^  j  pleochroiaa 
X  «  y«»ll©wish-green,  f  *  olivn-gi^en,  Z  s  bluish-green. 


classification  Altered  Basaltic  Agcloiserate  (Ubradorlfc©  -  Arui^^ibollte) 


PBTBOGEAPHER 

F.  f.  Edle 


....  -r- 


’  HO^WIpgM'  3IW*iMQQgT3g '  ;; 
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■•v ,  ■"  ■.""b.  .^  '  '  '■'  ■''•‘A,:...  ,  :  :  ?'  ■".  ’  IVn  o  ■  ..-^  ...o.'.  •'  -.  ■:  ■'•fe..' 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


te  Collected  S0p1>0iEsber  1947 
lector  f  ^ 


FIELD  NOTES 

Occurrence: 

Question: 


pillowed  lava  flow 


Specimen  No.  E  13 
Locality  Cameron  Fiver 

Volcanic  i^elt 


Reference 


;  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  gr«?oni6h  W.S. 

Grain  size:  fin©  grained  1  ©Cl* 
Texture:  lfj©quigrasular  (©©rial) 

Alteration: 


greenish  hlack  ?)i!iinsell  P?o. 

f,B.  5GY3/1 
w*s.  5GY2/1 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  CITBtalloblaStic 

Structure:  original  ai^J?*^daloidal  secondary  BaCLiv© 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

Alteration  products  (z) 

hornblende 

70 

basic  plagloclaee 
clinozoislto 

15 

4 

Varietal  (x) 

quarts 

8 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

Accessory  (y) 

fin©  grained  basic 
plagloclss©  feldspar 

Ilia©  nit© 

3 

^ECIAL  FEATURES: 


l^sic  plagioclases  indices  and  honoe  coa|X)aition  was  not  determined  due  to 
Buiserous  imlmiom  of  hornblen:!©  in  the  feldspar, 

!lorii.5:*lendos  euhedml  tc  ©ubhed.ral  foriai  2  on  C  •  160|  pleochrolsm 
X  *  5r©llowlsh-»green,  I  *  olive-^green,  Z  •  bluish-green. 

Quarts  -  occurs  as  amygdiiles 


lAssincATiON  Altered  Pasalt  ('’laf'ioclase  -  ABjiiJlbollte) 

H  ■ 


PETROGRAPHER 
•  •  rdie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ite  Collected  September  1947 

lllector  I?*  W,  Edie 


I  FIELD  NOTES 

Occurrence:  flCJC  OT  Kill 

Question: 

HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  gt*©©Qish  grey  w.s.  dark  greenieh  grey  Muneell  Ilo* 

Grain  size:  graiced  1-2  MS*  f,S,  5GY3/1 

Alteration-  (serial)  w.e*  10GY4/1 

L  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
[  Texture:  palllipSegl 

f.  Structure:  original  |50  ©V id© fie®  secondary  maSSiv® 


Specimen  No.  E  U 
LocaUty  Caoeron  Elver 
Reference  yolcanlc  Belt 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

/o 

Alteration  products  (z) 

andesl’ne 

20 

andesine 

15 

Imt^Gmm  1 

horiiblende 

60 

kaolin  ^  1 

epldote 

1 

blotite 

2 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fine  to  coarse  grained 

Accessory  (y) 

iliaenlte 

a 

PECIAL  FEATURES: 


ABdeeln®#  eom|50.el,tiOfi  indlees  ig  S  1.55S,  Hp  s  1.552j  original  feldspar 

has  brownish  ap|.^ata»#  whereas  reerystalllsed  feldsi^r  is  oosparitively  clear 

and  mich  fln^r 

The  ter©  paliapaest  refers  to  rellet  texture,  in  this  case  the  prlmry  feldspar 
crystals  which  still  ®how  the  origlml  twlnnlf^?  lansella®. 

Hornblendes  enhedral  to  subhedml  for^i  E  on  C  -  pleocbrolea 

X  5  yellowish-green,  f  *  olive-green,  Z  2  greenish-blue* 


CLASSIFICATION  Altered  Basalt  or  Cabbro  (Andesln©  -  Aiaphibolite) 


PETEOGRAPHER 

ff.  Fdle 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


;e  Collected  S«pt®jaber  1947 

lector  F.  W*  TMie 


FIELD  NOTES 

Occurrence:  |^rphyritlc  tOp  Of  Ssill 

Question: 


Specimen  No.  F  15 
Locality  PlV®r 

Reference  yolcmnlc  Pelt 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  prey  w.s.  greyiBh  yellow  ftreon 

Grain  size:  ph©iioerysts  Up  to  ID  mi*  So  fill©  grained  ground  nass 

Alteration:  popphyrltie  ’  Ko. 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  blastoporphyritie 

structure;  original  no  evldetlC*  secondary  tnaccivO 


f.8.  K4 
W.6.  50X6/2 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

Alteration  products  (z) 

oligoclase 

50 

mr  ioito  1 

biotlt® 

17 

kaolin  ^  1 

chlorite 

20 

©pidote 

1 

Varietal  (x) 

quarts 

3 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

f  grained  intergrowth 

carbonate 

3 

Accessory  (y) 

of  blotite,  ohlorite, 

oligoclase  and  ilmenlte 

hersatite  -  trace 

lli^nlte 

5 

'ECIAL  FEATURES: 


Oligoclase:  co©|3©®itlos  anheclral  foroi  indlees  !lf  Z  1*543,  %  Z  1,542* 

Chlorite  and  biotit©  appear  m  polkllltlc  imlmiom  ai:^3  a©  fine  intergrowths 

with  feldspar, 

4n  of  qmrtz  with  a  minor  assent  of  carbonate  occurs  In  the  slide. 


USSIFICATION  Altered  r.orp!ijrrltle  Blorlte  (Chlorite  -  Blotlte^j^OU|ocUse  p^rogr^i^ 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ite  CoUected  Sept©Elber  194? 

Uector  B.  Edie 


.  FIELD  NOTES 

Occurrence:  iBI&SGlve  laVa  floW  Or  8  ill 
Question: 


Specimen  No.  E  16 
Locality  CaL»ron  Fiver 
Reference  VolcaXliC  Felt 

N.V?.T. 


.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  gr^y  w.s.  dark  greenish  Muneall  ^'^o* 

Grain  size:  SJedlUli  gralilOd  ^-2  CtfP*  f.3,  5GI3/1 

Texture:  imquigramilar  (serial )  503/1 

Alteration: 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  ex^mtalloblastlc 

Structure:  original  ftQ  evidSfliC©  secondary  SSSSSiv© 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

METAMORPHIC  MINERALS 

% 

% 

Essential 

Alteration  products  (z) 

hornblende 

50 

apidote  ^  1 

andeslne 

45 

quarts 

1 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

mostly  fin©  grairssd 

carbonate  -  trace 

Accessory  (y) 

andeslaie 

apatite 

^  1 

llmenltd 

4 

PECIAL  FEATURES: 


Atidesioes  eoaposltloD  aQhe«iral  fora? 

indices  Z  %  •  1.^46* 

norribleade*  to  subhedraX  form,  2  on  C  ^  21^  i 

pleochrolsm  I  «  sTellcmlsL -green,  I  5  olive-green,  2  Z  greenish-blue. 


classification 


Altered  Basalt  or  Gabbro  (Andesine  -  Amphibolite) 


PETROGRAPHER 

P.  Fdie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


lite  Collected  S0pt*0l8*'i@5*  Specimen  No.  E  IV 

[lector  f  ^  Edie  Locality  Cameroti  Plvar 

Reference  VolcanlC  Belt 

,  FIELD  NOTES 

Occurrence:  ©ill 
Question: 

,  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  gmy  w.s.  gi^a-nlah 

Grain  size:  SMv 

Texture:  lia@t-ul||rai5mlar  (a® rial) 

Alteration: 

|I.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
[  Texture:  eiyatallafe'lsistle 

Structure:  original  ||a  ©VidaiKS®  secondary  faaac»iv@ 


!'l 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

METAMORPHIC  MINERALS 

% 

% 

Essential 

Alteration  products  (z) 

ollgoclase 

40 

lemoxom  ^  1 

chlorite 

23 

hornblende 

17 

epidote 

10 

Varietal  (x) 

quartz 

4 

hlotitft 

P 

1 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

1 

fine  gmim^  intergrowth 

Accessory  (y) 

oos^istii^  clilofly  of 

carbonate 

h 

oligoelasct  ehlorite  and 

pys’^lte 

ilsaanlte 

4 

epMote 

ilPECIAL  FEATURES: 


Ollgoclaaes  anh^dral  formi 

lodioa©  Ifg  s  l*551f  Ip  5  I# 544# 

HorRbl©.isia0S  f0»|  %  on  Q  Z  pUoohroUm 

■  X  «  y©llewi®h^gr©©ii,  t  »  ©ll¥e*gy##ii»  S  »  bluiah-gr@@n. 

The  orlgiml  ferrorngiiaslafi  rnimml  m&  alt@rerl  to  chlorite*  ;fhe  chlorite 
In  turn  hae  only  partially  reeryetallized  to  bornblsnde*  Hornblerde 
'  crystals  form  a  defifiite  pattern  IMloatii^  changing  stross  coi^ltions  durii^ 

I  recrystalliwtiofi* 


Kunsoll  no, 
f.e.  10  GY3/1 
w.B.  10  0T5/1 


iCUssiFicATioN  Altered  Ol'orlte  (OligoeUse  -  AaphlDoll-e) 


PETROGRAPHER 

H*  Tf.  Kdie 


t 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


late  Collected  Specimen  No.  E  18 

oUector  B8.1#  Locality  GAlB91*On  FlV®r 

Reference  Vc.l.CanlC  n«lt 

I.  FIELD  NOTES 

Occurrence:  laVa  flot?  OX*  Sill 
Question: 

II.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  w.s.  dark  greanlah  grey 

Grain  size:  MldilM  graijS^d  WBm 

Texture:  laBc^ulgramlar  (serial) 

Alteration: 


II.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  crystalloblastie 

Structure:  original  QD  secondary  slightly  ©CbistOSO 


PRIMARY  MINERALS 

Essential 

% 

secondary  minerals 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

hornblende 

ollgoelae© 

quartz 

% 

70 

25 

2 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

Accessory  (y) 

chiefly  f grained 
oligoelase 

hisingerite  (?) 

llmenit# 

3 

SPECIAL  FEATURES: 


I^nsell  Mo. 
f.e.  5GY3A 
v.Q.  10GT4/1 


Oligoclases  eosss©#! tie'll  aishedral  forai 

Indices  Ug  s  1.552/  Mp  «  1.545. 

Hornblersdes  euteiral  to  mMmdml  formi  Z  on  C  ^  plsochroiam 

X  s  y®llo7,fi8h»gr©®0,  T  r  olive-gr@©ii,  Z  s  greenish-blti©;  horublenle  Is  found  as 
scattered  t?®ll  defined  OTfBtml  aggregates  and  as  incipient  growth  In  areas  of 

ehlorite 


^^TBOGa^J^JER 


classification 


Altered  Basalt  or  Gabbr*o  (Cllgoclase  -  Amphibolite) 


w 'm  rn  .. 

•iXv'  ■ 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ite  Collected  S*pt*Biber  1947 

illector 


FIELD  NOTES 

Occurrence: 

Question: 


Specimen  No.  E  19 
Locality  cwntroD  Plver 
Reference  VolcanlC  Balt 

M.T, 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  hlm^k  4  pale  orange  w.s.  brownish  black  & 
Grain  size:  coarco  grained  gresrish  orange 

Texture:  inequigrafii'ilar  (serial) 

Alteration: 

MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  |5al'il3jp®©®t 

Structure:  original  HO  #vic!©rM!MB  secondary  {SaSOivS 


flucsell 

f.s.  la  arK3  103rP8/2 
w.s.  5TliZ/X  and 
10YF7/4 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

Alteration  products  (z) 

leucoxene 

hornblende 

50 

oligoclase 

20 

kaolin 

oligoclase 

24 

aerie ite 

clinosolsite 

^1 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

ehiefly  fine  to  coarse 

Accessory  (y) 

grained  oligoclase 

carbonate 

apatite 

1 

tltanlt© 

1 

ilmenite 

4 

PECIAL  FEATURES: 


Qligoclaset  composition  indices  Wg  t  1.551$  %  s  1.543|  section  mrml 

to  X  extinction  angle  from,  010  «  S7®|  extinction  angle  In  mm  at  right 

stales  to  0X0  «  12ii®|  so®©  of  the  primtj  feldspir  has  been  recrjstallized  to  fine 
grained  anhedral  aggrepitesi  feldspar  crystals  do  mt  show  uniform  extinction, 
lw!icat©s  sonii^. 

floriiblendei  contains  relict  sebilXer  structure  after  pyroxenei 
Z  one  "  pl0&ohroiB&  I  sf  y@U«Mish*gr©en,,  t  »  olive-green,  Z  s  greenish-blue. 


:lassification  Altered  Gabbro  (Oligoclase  -  Amphibolite) 


PETROGRAPHER 
F.  S.  Edie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


p  coUected  Sijptem^r  1947 

iector  B*  f  •  EdS# 

I  FIELD  NOTES 
I  Occurrence:  0111 

'  Question: 


Specimen  No.  B  20 
Locality  Blver 

Reference  yolcanlc  B«lt 

N.W.T. 


:■  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  greenish  grey  w.s.  dtieky  yellowish  green 
Grain  size:  coarso  grained  3^5  K®*  and.  pinkish  grey 

Texture:  InB^tiSi^milar  (serial) 

Alteration: 

t  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  er^talloblaStiO 

Structure:  original  mMeme  secondary  naSSlve 


^^uneell  fJo* 
f*0.  IOGY4/I 
w,B.  10GT3/2  and 
5tP7/l 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

Alteration  products  (z) 

hornblende 

35 

i 

olipoclase 

37 

chlorite 

20 

1 

biotite 

8 

Varietal  (x) 

n 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

ohiefly  grained 

"Accessory  (y) 

oligoslase 

carbonate 

.  llKjenite 

PECIAL  FEATURES: 

OUgoclae®*  coaposliloB  ashedral  forsj  Irirticee  Sg  s  1.553,  Mp  s  1.545. 

Koriibleisl®*  Z  on  C  «  32°}  ploooferolea  X  ■  yallowlsh-gpeon,  t  s  oli^e-er®enj 
Bubhedral  to  anhedral  fora. 


Both  hornblereie  and  biottte  appear  ae  ineiplaat  growth  la  areas  of  chlorite. 


lUssiFicATioN  Altered  Dlorlte  (Hornblende 


Oligoclaee  ^  Chlorite  • 
Hornfels) 


PETROGRAPHER 

F,  W.  Kdle 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


i.te  Collected  September  1947 

lUector  P,  w,  Idle 


:  FIELD  NOTES 
>  Occurrence: 

Question: 


pillot?e(S  lava  flow 


HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  greenlefe  gmf  w.s.  *  greenish  black 
Grain  size:  fin®  1 

Texture:  e^uigraimlaT 

Alteration: 


Specimen  No.  E  21 

LocaUty  Camoron  Fiver 

Reference  VolcanlC  Belt 


Etirssell  !1o* 
f.8.  5fflr3/i 
W.8.  5GI2/1 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  blastophltie 
Structure:  original  BO  evldenSe 


secondary  S IVC 


PRIMARY  MINERALS 
'Essential 


fVarietal  (x) 


1,  Accessory  (y) 

I 

I  llmenlte 


SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

% 

horn^lerKle 

/o 

35 

chlorite 

30 

epidot©  1 

ologoelase 

28 

biotit® 

1 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fine  gmlned  oligoclese 

hieingerite  (?) 

IPECIAL  FEATURES: 


Cllgoclaset  eompositiofi  aahedral  formi  irKlie®®  rig  Z  U550|  Sp  Z  1,543. 

Hornblersdo;  subhedral  to  anhedral  formi  %  on  C  n  pleoehroism 
X  *  yellowish  grees#  Y  #  olive*gr@6Qf  Z  z  blnieh-gr©#0|  homblesK?!#  oeour©  a® 
incipient  growth  in  chlorite* 

Th«  w>ek  appears  to  have  a  relict  ophltle  texture  (blasto^-ltle) 


fi 

I  RUSSIFICATION  Altered  Andeclte  (Horiiblonde  -  Chlorite  -  Ollgoc^^j 


PETROGRAPHER 

F*  W.  Fdie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ite  Collected  S®pt©®b©r  1947  Specimen  No.  E  22 

liUector  F,  W*  Bdil©  Locality  ClUBOron  Pivei* 

Reference  VolCanlC  Belt 

!■  M  t*!!  T 

L  FIELD  NOTES  »  1’*.»  *a* 

Occurrence;  pillowed  lava  flow 
Question: 


•  HAND  SPECIMEN  DESCRIPTION 

Color;  f.s.  gr©yfsli  hlmU  W.S.  dark  greenleh  grey  & 

Grain  size:  ti|>  to  4  0®*  pioklBh  groy 

Texture:  porphyrltl© 

Alteration: 


Munfiell  ?Jo, 
f*s.  m 
w.e*  5G3/1  and 
5TP7/1 


£.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
I  Texture:  ©Il^top^rpk^itie 

;  Structure:  original  HO  secondary  laaaalve 


PRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

Essential 

/o 

Alteration  products  (z) 

hornblende 

17 

chlorite 

30 

oligoclase 

50 

biotite 

2 

Varietal  (x) 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fairly  coarse  gralnad  inter 

m 

Accessory  (y) 

1 

a 

growth  coBsiatli^  chiefly 
of  cfcloritoi  hornblende 

his infer ite 

titaniferoua  ©agi^tite 

1 

oligoclas© 

PECIAL  FEATURES: 

I 


Oligoclaee#  eoi3|)e®i,tloe  asliedral  fomi  indices  Mg  »  1.55l>  ip  «  1.543| 
:i|p*egat©s  of  oligoolaao  after  origiml  plagloelase  phenocrysts. 

i  Bornblendej  auhedral  to  atiMiedral  %  on  C  t  23^1  pleocfcroiaa 

{  8  greanish^yellow,  f  *  gt0m§  Z  •  graenleh^blaa. 


PETEOGRAPHER 

B.Ti,  Kdie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


ite  Collected  September  1947 

aiector  B.  W.  Edie 

Specimen  No.  E  23 

LocaHty  Cameron  Elver 
Reference  yolcanlc  Belt 

FIELD  NOTES 

[  Occurrence:  pllloWed  laVa  floW 

1  Question: 

N.W.T* 

y.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  dark  greenish  grey  w.s. 
Grain  size:  medium  grained  l*-3  mm* 

,  Texture:  inequlgranular  (serial) 

1  Alteration: 

greenish-black  and 
pinklsh-g3?ey 

Muneell  No. 
f.B.  5G3/1 
w.s,  5GI2/1  and 

5TE7/1 

[.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 

1  Texture:  crystalloblastic 

Structure:  original  no  evidence 

secondary  maSSive 

PRIMARY  MINERALS 

Essential 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

% 

Varietal  (x) 

leucoxene  1 

hornblende 

andesine 

qufrtz 

chlorite 

50 

45 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

Accessory  (y) 

.Imenlte 

ipatite 

4 

^  1 

fine  grained  andesine 

carbonate 

PECIAL  FEATURES: 


I  ktidesinei  composition  anhodral  formi  Indices  ?lg  •  1.562|  Ifp  Z  1.555* 

i  Hornblende:  euhedral  to  siibhedral  formi  Z  on  C  =  19®j  pleochroism 
{  s  yellowish-green,  t  2  olive-green,  Z  Z  greenish-blue. 


ICLASSIFICATION  Altered  Basalt  (Andesiiw  -  Amphibolite) 


PETEOGRAPHER 

R.  W.  Edie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


jite  Collected  194*7 

(illector  B*  W*  FdS© 

FIELD  NOTES 

Occurrence:  lava  f  3.0W 

Question: 


Specimen  No.  E  24 

LocaUty  Camoron  Plver 

Reference  VolcanlC  Bslt 


HAND  SPECIMEN  DESCRIPTION 

I  Color:  f.s.  gTOj  w.s.  ollve^-frey  and 

i*  Grain  size:  giviliisd  1*»2  ?SRSj  ;*nfe«nish*'g^r0y‘ 

Texture:  loaqUigTanullIT 

Alteration: 

|[.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
I  Texture:  et^tallQbla^ti© 

I  Structure:  original  ^  tlfldeOC®  secondary  gjaSSiVO 


f,5. 

w*8* 

5013/1 


PpRIMARY  MINERALS 

% 

SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

% 

li 

Essential 

Alteration  products  (z) 

hornblende 

45 

! 

2 

ollgoclase 

35 

temtlt©  ^  1 

biotit© 

8 

quarts 

5 

Varietal  (x) 

n 

11 

1? 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

e'hiefly  fim  grained 

calc  it© 

^1 

Accessory  (y) 

ol'ifoelas®  witli  ileitis  lea 

1  epeeularit©  (?) 

llfs^aite 

4 

of  bJbtit® 

apatite 

1 

- 

(PECIAL  FEATURES: 


■  OlifTociaJie 3  'soisiaoBltioii  aitodral  formj  %  Z  1*551>  Up  •  1*544« 

Hontileades  t©  iiibbadral  fom;  I  on  *  22®  j  plaochrolsm 

X  *  3f©ll©wish-*gs^ni  t  s  dark  grean,  E  s  gr©©alsh»blti©# 


i 


I 


lO 


PLASSIFICATION  Altered  Attloeite  (Ollgoclaee  -  Aorihibollte) 


PETROGRAPHER 

F.  Fdi« 


» 


:K' 

4*: 
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I  UNIVERSITY  OF  ALBERTA 

[DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


jite  Collected  1947 

Elector  F.*  W* 

[ 

[.  FIELD  NOTES 

Occurrence:  6f)m 

Question: 


Specimen  No.  E  25 
Locality  CaE5eron  ?’  iver 
Reference  Volcatlic  3«lt 
fJ.'V.T. 


1[.  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  gFey  w.s.  jc>llowt.sh  htcmn 

Grain  size:  gral^i  1»3  g:  browtsish  black 

Texture:  ^qisigranaXar 

I  Alteration: 


^nnsell 

10fP5/4  aod 
5Tf2/l 


I  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
1  Texture:  OpbltiC 

I  Structure:  original  IlSmSSiV#  secondary  HOW  devalOp©<3 


PRIMARY  MINERALS 

1  Essential 

% 

SECONDARY  MINERALS 

Alteration  products  (z) 

% 

METAMORPHIC  MINERALS 

% 

1  labrador!  t© 

50 

chlorite 

3 

1  auffit© 

35 

epidote 

1 

laweonit^ 

3 

^Varietal  (x) 

olivene 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

anbedral  crystals  of 

1  Accessory  (y) 

angit© 

■  amgnetite 

7 

PECIAL  FEATURES: 


Labraelorlt^^t  emspoeltloE  A%32l  to  stibhadrat  fors|  ©Ktinetlon  in 

th«  mt  right  t©  010  tbo  sibite  twinning  1©  eonbined  mttk  earlsbad 

twlnntei  Ij  s  VT^g  E  »  37®t  %  s  %  t  1»5^2* 

Attglta*  2  OB  C  s  47®* 

Golorleeo  ollvos®  crystal©  a?'©  found  closely  associated  with  ssagnetite. 


CLASSIFICATION  llox-ml  diabafi# 


PETROGRAPHER 

E*  W.  Edie 
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UNIVERSITY  OF  ALBERTA 

I  DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

I  PETROGRAPHIC  DESCRIPTION 

iLte  CoUected  September  1947  specimen  No.  E  26 

Hector  LocaUty  cameron  P.lV€»r 

;  Reference  VolwnlO  Belt 

\  FIELD  NOTES 

Occurrence: 

Question: 


.  HAND  SPECIMEN  DESCRIPTION 

I  Color:  f.s.  d©rk  gmf  w.s.  light  brown  and  brown-*  J'Jo* 

:  Grain  size:  iE30dliim,  gmlmd  ish  bl©ek  f  •©•  504/1 

Texture:  equigTOKlW  5yR5/4 

Alteration:  *  5tP2/l 

.  MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
I  Texture:  OphitlC 

I  Structure:  original  Sia^lSi'?©  secondary  nOMf  d©V©lopild 


PRIMARY  MINERALS 

1  Essential 

% 

SECONDARY  MINERALS 

% 

Alteration  products  (z) 

METAMORPHIC  MINERALS 

% 

a!»i«®li!© 

55 

astisaiirit©  aggregate 

augit© 

43 

ebterit© 

hemtit© 

Varietal  (x) 

1 

r 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

1: 

r 

^  Accessory  (y) 

somewhat  ©hloritlM 
aiigit© 

pyrrhotit© 

nagoatlt© 

« 

a 

PECIAL  FEATURES: 


Andeeijiet  Compoeltion  4%4l  Mi©©®  %  •  1.555f  !%)•  1.547* 

Auglt©?  on  C  r  45*5®# 

SauBSurlt®  aggregates  appear®  to  eonslat  of  eliiiosoliit©,  lawaontt®  aM 

poeaibly  albit©* 


:lassification 


Ando© in©  -  AiJglt©  Biabaa© 


PETROGRAPHER 

Be  W.  Kdie 
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UNIVERSITY  OF  ALBERTA 
DEPARTMENT  OF  GEOLOGY  AND  MINERALOGY 

PETROGRAPHIC  DESCRIPTION 


iite  coUected  Cepteiabsr  1947 

lllector 


FIELD  NOTES 
Occurrence: 
Question: 


u  HAND  SPECIMEN  DESCRIPTION 

Color:  f.s.  greenish  W.s. 

Grain  size:  1  ‘ 

Texture:  f;quig|m  fillip 
Alteration: 


Specimen  No.  E  27 
LocaUty 

Reference  yolcanlC  Belt 

r=^.w.T. 


f.s.  !12 

W.S*  5TT.3/1 


MICROSCOPIC  STUDY  FOR  CLASSIFICATION 
Texture:  ^jOTphyi^ltiC 

Structure:  original 


secondary  CltV«l0ped 


SECONDARY  MINERALS 

% 

METAMORPHIC  MINERALS 

/O 

Alteration  products  (z) 

% 

GROUNDMASS  OR  CEMENT 

MINERALIZATION 

fim  graii^d 

emlolto 

of  anctoalsie  arid  vermieula 

r  qtmrta 

laagDotite 

PRIMARY  MINERALS 
Essential 

augit© 

aodealne 

Varietal  (x) 

aagmtit© 

olivcne 


I  Accessory  (y) 


% 


35 

45 


19 

1 


PECIAL  FEATURES: 


liri'lesine:  composition  Ab^iS  aniiodral  foreij  ir/dces  %  «  1*562,  lip  t  I.554. 

HixQitei  r--:ho*1ral  '  %  cm  C  »  45^* 

Li&gnetit©  inclucions  in  foMapar  form  a  grid  imttarn  pro^bly 
by  eryctallogi^phlc  direetlons  of  tho  feMar-ar# 


)LAssiFiCATioN  Bssalt  ^OTphjvf 


PETROGRAPHER 

B,  W,  Edie  • 
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¥  APPEHDIX  B 


FHOTOMIGHOORAFHY 


EQUIFMEHf 

£amera£ 

H.B,  Cycle  Graphic,  Folmer  and  schwing  Divis¬ 
ion,  Eastman  Kodak  Go*,  Rochester,  lew  Ifork,  equipped 
with  Zeiss  Kodak  anistigmt  F  6*3  lens  Ho*  5* 

£etrogra£hjLc_licro£C0p£: 

Leltz  51  microscope  with  SX  Huyghens  ocular 
and  objective  Ho*  5,  lOX* 

Spencer  Lons  microscope  laii^,  30  watts* 

Filpu 

Kodak  Contrast  Process  Ortho,  cut  x  7”* 


Kodak  Developer  DK-50 
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WOTSS  OH  PHQCEPUHE 


s©t  approximately  on©  inch  above  ocul€u? 
of  microscope.  Lens  of  camera  open  at  F6,3  and  set  at 
infinity  focus,  Ll^t  source  reflected  off  the  mirror 
up  throui^  the  microscope.  Focussing  done  on  ground 
glass  with  las^  set  at  rheostat  8,”  Rheostat  adjuster 
set  at  6  for  X  nicols,  5  for  plain  light,  Exposure 
time  controlled  at  li^t  source. 


LEGEND 


TX 


Diabase,  gabbro,  diorite 


Granodiorite,  quartz  diorite  and  allied 
granitic  intrusives-,  5a,  granodiorite,  etc. 
with  abundant  inclusions  of  hornblende 
and  biotite  gneiss  and  schist 


Greywacke,  slate,  impure  arkose 
and  quartzite 


Rhyolite,  tuff  and  agglomerate 


Andesite  and  dacite,  basalt, 
Interbedded  tuff  and  agglomerate, 
minor  basic  intrusives,  la,  andesite, 
etc.  cut  by  many  granitic  dykes 


CANADA 

DEPARTMENT  OF  MINES  AND  RESOURCES 


MINES  AND  GEOLOGY  BRANCH 
BUREAU  OF  GEOLOGY  AND  TOPOGRAPHY 


Structure  section  along  line  A-B 
Horizontal  and  vertical  scale  the  same  as  that  of  map. 


113°3o'  geologjcal  survey 


-  are  numerous 7. . .  _ 

Trend  of  bedding  (Beds  are  steeply  inclined  sx 

to  vertical  throughout  the  area  and  in  many 

places  are  overturned). . 

Bedding  ( upper  side  of  lava  flow  races  as  ^ 

indicated,  direction  of  dip  unknown) . 

Anticlinal  axis  (observed,  inferred ) . — $ - 

Synclinal  axis  (  observed,  inferred) . — % - 

Fault,  shear  zone . />d  /\j  /v  aw 

Winter  tractor  road . . 

Bortarje . . 5— __ 


Knotted  quartz - 
mica  schist  and 
hornfels  derived 
from  and  grading 
into  (3) 


DEPARTMENT  OF  MINES  AND  RESOURCES 


MINES  AND  GEOLOGY  BRANCH 
BUREAU  OF  GEOLOGY  AND  TOPOGRAPHY 


DESCRIPTIVE  NOTES 

Most  of  the  volcanic  rocks  (1)  are  older  than  the  sedimentary 
formations  (3,  4).  They  are  greenstones  similar  to  the  pillowed 
lavas  and  associated  pyroclastic  rocks  found  in  other  parts  of 
the  region.  Their  contact  with  the  granodiorite  and  quartz 
diorite  is  marked  in  places  by  a  zone  of  greenstone  (la)  cut  by 
numerous  dykes  related  to  the  intrusive  mass  and  ranging  from 
granodiorite  to  quartz  diorite. 

The  division  of  the  sedimentary  rocks  into  relatively  unaltered 
strata  (3)  and  knotted  quartz-mica  schists  and  hornfels  (4)  is 
based  on  degree  of  metamorphism;  a  complete  gradation  exists 
between  them.  The  greywacke,  slate,  impure  arkose  and  quartz¬ 
ite  are  interbedded  with  one  another  and  vary  in  proportions  in 
different  parts  of  the  map-area.  A  narrow  band  of  conglomerate 
occurs  at  the  base  of  the  sediments  3  miles  south  of  the  area 
east  of  the  south  end  of  Ross  Lake.  The  conglomerate  is  appar¬ 
ently  structurally  conformable  with  the  underlying  volcanic 
rocks  but  may  represent  an  erosion  interval.  Within  the  map- 
area  no  conglomerate  was  observed  and  sedimentary  beds  are 
intercalated  with  upper  members  of  the  volcanic  assemblage 
and  are  succeeded  by  the  main  body  of  sedimentary  strata 
without  evidence  of  any  erosional  interval. 

Alteration  of  the  sedimentary  rocks  is  marked  by  the  develop¬ 
ment  of  mica  flakes  along  cleavage  planes,  as  a  result  of  which 
the  rocks  split  along  glistening  micaceous  surfaces.  The  more 
massive  strata  do  not  cleave  readily  and  form  quartz-mica 
hornfels.  Both  mica  schists  and  hornfels  are  characterized  by 
abundant  spherical  or  ovoid  knots  that  represent  stages  in  the 
formation  of  new  minerals.  The  knots  may  be  2  or  more  inches 
long  but  average  to  '/j  inch.  They  are  usually  more  resistant 
to  erosion  than  the  enclosing  rock  and  stand  out  conspicuously 
on  the  weathered  surface  but  in  some  beds  they  weather  away 
to  give  the  rock  a  pitted  appearance.  The  knots  vary  from  an 
early  stage  of  indefinite  shadowy  aggregation  to  an  advanced 
stage  in  which  they  appear  as  well  defined  crystals  of  cordierite 
and  chiastolite.  These  metamorphosed  rocks  retain  much  of 
their  original  sedimentary  structure.  Bedding  is  perfectly  pre¬ 
served  and  a  gradation  in  grain  size  can  be  recognized  in  many 
beds. 

Throughout  the  map-area  the  sediments  lie  in  a  series  of 
steeply  dipping,  closely  spaced,  isoclinal  folds  that  in  many 
places  are  overturned.  Synclinal  and  anticlinal  axes  were  locat¬ 
ed  by  determining  the  tops  of  beds,  chiefly  by  observing  the 
change  in  grain  size  from  coarse  at  the  bottom  to  fine  at  the  top 
of  a  bed,  Line.s  on  the  man  .showinn  the  trenri.s  of  hedrlinn  were 
sketched  from  aerial  photographs.  The  extremely  close  folding 
within  the  basin  of  Gordon  Lake  is  due  in  part  to  the  less  com¬ 
petent,  argillaceous  character  of  the  beds  as  compared  with  the 
more  massive,  sandy  strata  to  the  east  and  west  where  the  folds 
are  more  widelyspaced.  Near  the  southern  boundaryof  the  map- 
area,  close  to  their  contact  with  the  volcanic  rocks  north  of 
Dome  Lake,  the  beds  are  intensely  contorted  and  drag-folded; 
elsewhere  the  fold  axes  are  more  nearly  parallel  over  large 
areas.  The  folds  plunge  at  steep  angles  and  the  direction  of 
plunge  reverses  within  short  distances  along  many  of  the  fold 
axes.  The  volcanic  rocks  also  dip  at  steep  to  vertical  angles  and 
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(EARLY  PRl 


Rhyolite,  tuff  and  agglomerate 


Andesite  and  dacite.  basalt, 
interbedded  tuff  and  agglomerate-, 
minor  basic  intrusives,  la,  andesite, 
etc.  cut  by  many  granitic  dykes 


are  numerous . 


Trend  of  bedding  (Beds  are  steeply  inclined 
to  vertical  throughout  the  area  and  in  many 
places  are  overturned). . 


Bedding  (upper  side  of  lava  flow  faces  as 

indicated,  direction  of  dip  unknown) . 

Anticlinal  axis  (observed,  inferred) . 

Synclinal  axis  {observed,  inferred) . 


Fault,  shear  zone. 


Winter  tractor  road . 

Portage . 

Building . 

Mine  shaft... . 

Oil  tank . 

Observation  monument . 

Stream  (position  approximate) . 

Fall  and  rapid . 

Wharf. . 

Reef . 

Marsh . 


Geology  by  J.  F.  Henderson,  1938,  and  1939. 

Base -map  compiled  by  the  Topographical  Survey,  1939, 
from  aerial  photographs  taken  by  the  Royal  Canadian 
Air  Force,  July  and  September,  1937.  Cartography  by  the 
Drafting  and  Reproducing  Division,  1941. 


A. 


MAP  e4-5A 

GORDOIV  L^KE  SOETH 

DISTRICT  OF  MACKENZIE  ' 

NORTHWEST  TERRITORIES  i 


Scale,  6a.36o  or  I  Inch  to  I  Mile 
Milas  j 


7.  36*  Fast. 


MAP  S4-5A 

GORDOIV  LAKE  SOUTH 

DISTRICT  OF  MACKENZIE 

NORTHWEST  TERRITORIES 

Scale,  63,360  or  I  Inch  to  I  Mile 
,   Miles 


hornfels.  Both  mica  schists  and  hornfels  are  characterized  by 
abundant  spherical  or  ovoid  knots  that  represent  stages  in  the 
formation  of  new  minerals.  The  knots  may  be  2  or  more  inches 
long  but  average  Vi  to  Vi  inch.  They  are  usually  more  resistant 
to  erosion  than  the  enclosing  rock  and  stand  out  conspicuously 
on  the  weathered  surface  but  in  some  beds  they  weather  away 
to  give  the  rock  a  pitted  appearance.  The  knots  vary  from  an 
early  stage  of  indefinite  shadowy  aggregation  to  an  advanced 
stage  in  which  they  appear  as  well  defined  crystals  of  cordierite 
and  chiastolite.  These  metamorphosed  rocks  retain  much  of 
their  original  sedimentary  structure.  Bedding  is  perfectly  pre¬ 
served  and  a  gradation  in  grain  size  can  be  recognized  in  many 
beds. 

Throughout  the  map-area  the  sediments  lie  in  a  series  of 
steeply  dipping,  closely  spaced,  isoclinal  folds  that  in  many 
places  are  overturned.  Synclinal  and  anticlinal  axes  were  locat- 
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change  in  grain  size  from  coarse  at  the  bottom  to  fine  at  the  top 
of  a  bed.  Lines  on  the  map  showing  the  trends  of  bedding  were 
sketched  from  aerial  photographs.  The  extremely  close  folding 
within  the  basin  of  Gordon  Lake  is  due  in  part  to  the  less  com¬ 
petent,  argillaceous  character  of  the  beds  as  compared  with  the 
more  massive,  sandy  strata  to  the  east  and  west  where  the  folds 
are  more  widelyspaced.  Near  the  southern  boundary  of  the  map- 
area,  close  to  their  contact  with  the  volcanic  rocks  north  of 
Dome  Lake,  the  beds  are  intensely  contorted  and  drag-folded; 
elsewhere  the  fold  axes  are  more  nearly  parallel  over  large 
areas.  The  folds  plunge  at  steep  angles  and  the  direction  of 
plunge  reverses  within  short  distances  along  many  of  the  fold 
axes.  The  volcanic  rocks  also  dip  at  steep  to  vertical  angles  and 
observations  indicate  that  the  flows  all  face  west  to  northwest, 
Two  well-defined  sets  of  steeply  dipping  faults  are  recognizable, 
one  striking  about  north  20  degrees  west  and  the  other  about 
north  60  degrees  east.  Two  sets  of  basic  dykes  occur  parallel 
to  the  faults. 

The  granodiorite,  quartz  diorite  and  allied  intrusive  rocks  (5) 
comprise  a  heterogeneous  assemblage  that  varies  in  appear¬ 
ance  and  composition  from  place  to  place.  They  weather  pink 
to  grey  and  are  composed  of  quartz,  oligoclase,  biotite  or  horn¬ 
blende  and  some  microcline.  The  quartz  grains  have  a  sugary, 
granulated  appearance  and  the  biotite  flakes  are  broken.  Large 
areas  of  granodiorite  and  quartz  diorite  contain  abundant  inclu¬ 
sions  of  hornblende-biotite  gneiss  and  schist  (5a).  The  inclu¬ 
sions  vary  from  angular  fragments  to  streaky,  schlieren-like 
masses.  Locally  they  make  up  as  much  as  50  per  cent  of  an 
outcrop  area. 

Hundreds  of  hornblende  gabbro  dykes  cut  the  granodiorite, 
quartz  diorite  and  adjoining  volcanic  rocks  between  Ross  and 
Paterson  Lakes.  The  dykes  range  from  less  than  a  foot  to  more 
than  150  feet  wide  and  strike  in  general  about  south  20  degrees 
west.  They  are  dark  green  to  black,  medium  to  rather  fine¬ 
grained  rocks,  composed  of  hornblende  and  labradorite.  Some 
of  the  dykes  carry  scattered  phenocrysts  of  white-weathering 
feldspar  up  to  one  and  even  two  inches  long. 

The  granite  (6)  is  a  medium  to  rather  fine-grained,  pink¬ 
weathering  rock  composed  of  quartz,  microcline,  orthoclase, 
oligoclase  and  biotite.  Dykes  and  irregular  offshoots  of  this 
granite  cut  the  other  granitic  intrusives  (5)  and  the  hornblende 
gabbro  dykes. 

The  basic  dykes  weather  red-brown  and  are  composed  of 
about  equal  amounts  of  pyroxene  and  plagioclase. 

Many  quartz  veins  occur  in  the  sedimentary  and  volcanic 
rocks.  In  the  sedimentary  rocks  veins  have  been  observed  along 
the  axial  parts  of  isoclinal  folds;  along  faulted  drag  folds  and 
sheared  slaty  beds  between  those  of  more  massive  strata;  and 
following  bedding  planes.  Several  veins  have  been  found  to 
carry  gold  but  no  deposits  of  commercial  size  and  grade  have 
yet  been  developed.  The  gold-bearing  veins  are  sparsely  min¬ 
eralized  with  one  or  more  of  several  sulphides  including  pyrite, 
pyrrhotite,  arsenopyrite,  chalcopyrite,  sphalerite  and  galena. 


Approccimate  magnetic  declination,  36^  East. 
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